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Abstract 


A 

This  manual  outlines  a  Wetland  Evaluation  Technique  (WET)  for  the  assessment 
of  wetland  functions  and  values.  WET  is  a  revision  of  the  method  developed 
for  the  Federal  Highway  Administration  (FHWA)  that  has  often  been  referred 
to  as  the  "Federal  Highway  Method"  or  the  "Adamus  Method". 

Wetland  functions  are  the  physical,  chemical,  and  biological  characteristics 
of  a  wetland.  Wetland  values  are  those  characteristics  that  are  beneficial 
to  society.  WET  evaluates  the  following  functions  and  values:  ground  water 
recharge,  ground  water  discharge,  floodflow  alteration,  sediment 
stabilization,  sediment/toxicant  retention,  nutrient  removal/transf ormation, 
production  export,  wildlife  diversity /abundance,  aquatic  diversity/ 
abundance,  uniqueness/heritage,  and  recreation.  WET  evaluates  functions  and 
values  in  terms  of  social  significance,  effectiveness,  and  opportunity. 
Social  significance  assesses  the  value  of  a  wetland  to  society  in  terms  of 
its  special  designations,  potential  economic  value,  and  strategic  location. 
Effectiveness  assesses  the  capability  of  a  wetland  to  perform  a  function 
because  of  its  physical,  chemical  or  biological  characteristics. 

Opportunity  assesses  the  opportunity  of  a  wetland  to  perform  a  function  to 
its  level  of  capability. 

WET  evaluates  functions  and  values  by  characterizing  the  wetland  in  terms  of 
predictors.  Predictors  are  simple,  or  integrated,  variables  that  are 
believed  to  correlate  with  the  physical,  chemical,  and  biological 
characteristics  of  the  wetland  and  its  surroundings.  Responses  to  questions 
concerning  the  predictors  are  analyzed  in  a  series  of  interpretation  keys 
that  reflect  the  relationship  between  predictors  and  wetland  functions  or 
values  as  defined  in  the  technical  literature.  Interpretation  keys  assign  a 
qualitative  probability  rating  of  HIGH,  MODERATE,  or  LOW  to  each  function 
and  value  in  terms  of  social  significance,  effectiveness,  and  opportunity. 

WET  also  assesses  the  suitability  of  wetland  habitat  for  14  waterfowl 
species  groups,  4  freshwater  fish  species  groups,  120  species  of  wetland- 
dependent  birds,  133  species  of  saltwater  fish  and  invertebrates,  and  90 
species  of  freshwater  fish.  WET  does  not  assess  the  suitability  of  wetland 
habitats  for  many  important  wildlife  resources  (e.g.,  furbearers,  game 
mammals).  Other  methods  must  be  used  for  these  species. 

WET  was  designed  primarily  for  conducting  an  initial,  rapid  assessment  of 
wetland  functions  and  values. WET  can  also  be  applied  in  a  variety  of  other 
situations  including:  (1)  comparison  of  different  wetlands,  (2)  selection 
of  priorities  for  wetland  acquisition  or  detailed,  site-specific  research, 

(3)  selection  of  priority  wetlands  for  Advanced  Identification, 

(4)  identification  of  optioiys  for  conditioning  of  permits,  (5)  determination 
of  the  effects  of  preproject  or  postproject  activities  on  wetland  functions 
and  values,  and  (6)  comparison  of  created  or  restored  wetlands  with 
reference  or  preimpact  wetlands  for  mitigation  purposes. 


This  operational  draft  report  should  be 
processed.  The  final  version  will  be  ready 
m  about  one  year. 
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Preface 


The  Wetland  Evaluation  Technique  (WET)  represents  a  revision  of  the  Method 
for  Wetland  Functional  Assessment,  Volume  II,  authored  by  Mr.  Paul  R.  Adamus 
under  contract  to  the  Federal  Highway  Administration  (FHWA).  The  FHWA 
publication  is  hereafter  referred  to  as  Version  1.0.  Revisions  include 
modification  of  the  organizational  structure;  incorporation  of  additional 
reference  sources;  incorporation  of  changes  suggested  by  numerous  reviewers; 
and  development  of  a  computer  program  for  data  analysis. 

WET  is  a  product  of  the  Wetlands  Research  Program  (WRP)  of  the  Environmental 
Laboratory  (EL),  US  Army  Engineer  Waterways  Experiment  Station  (WES), 
Vicksburg,  Miss.  WET  was  authored  by  Mr.  Paul  R.  Adamus,  formerly  of  Eco- 
Analysts,  Inc.,  and  ARA  Inc.,  and  presently  at  the  Environmental  Protection 
Agency  (EPA)  Corvallis  Environmental  Research  Laboratory,  and  Messrs.  Ellis 

J.  Clairain,  Jr.,  R.  Daniel  Smith,  and  Richard  E.  Young  of  the  Wetlands  and 
Terrestrial  Habitat  Group  (WTHG),  EL.  The  work  was  sponsored  primarily  by 
the  Office,  Chief  of  Engineers  (OCE),  US  Army.  Partial  funding  for 
development  of  this  technique  was  also  provided  by  the  FHWA  under  Order  No. 
DTFH  61-84-Y-30025.  OCE  Technical  Monitors  for  the  WRP  were  Dr.  Robert  J. 
Pierce  and  Mr.  Phillip  C.  Pierce.  Contracting  Officer's  Technical 
Representatives  for  the  FHWA  were  Messrs.  Douglas  Smith  and  Charles 
DesJardins . 

Many  agencies,  organizations,  and  individuals  contributed  to  this  revision. 
Soon  after  the  FHWA  published  Version  1.0,  the  US  Fish  and  Wildlife  Service 
initiated  a  workshop  sponsored  by  17  Federal  agencies  to  critique  the 
method.  An  Interagency  Wetland  Values  Assessment  Coordinating  Group 
(IAWVACG),  representing  those  17  participating  Federal  agencies,  was  formed 
to  coordinate  the  workshop  and  provide  recommendations.  The  IAWVACG 
continues  to  meet  two  to  three  times  each  year  and  has  been  instrumental  in 
the  development  of  WET.  The  National  Wetlands  Technical  Council  held  four 
regional  workshops  to  review  Version  1.0  and  recommend  improvements.  EPA 
sponsored  three  workshops  on  bottomland  hardwood  wetlands  which  provided 
valuable  technical  information  relevant  to  the  evaluation  of  those  systems. 
The  State  of  Washington  Department  of  Ecology  held  a  workshop  to  examine  the 
state  of  understanding  of  wetland  functions  in  the  Northwest.  A  symposium 
held  in  Portland,  Maine,  by  the  Association  of  State  Wetland  Managers,  Inc. 
provided  recommendations  which  improved  WET.  Version  1.0  has  been  used  in 
Corps  of  Engineers  (CE)  training  during  the  last  2  years,  and  the  students 
have  been  instrumental  in  influencing  the  development  of  WET. 

In  addition,  the  authors  wish  to  thank  the  following  people  for  their 
contributions  to  this  effort:  John  Kittelson,  Jon  A.  Kusler,  Joseph  S. 
Larson,  Lyndon  Lee,  Thomas  Muir,  Wilma  A.  Mitchell,  L.  Jean  O'Neil,  Thomas 
H.  Roberts,  Dana  R.  Sanders,  Sr.,  J.  Henry  Sather,  Priscilla  Slack,  Hanley 

K.  Smith,  Lauren  T.  Stockwell,  James  S.  Wakeley,  and  William  0.  Wilen. 

WET  has  undergone  considerable  review  and  field  testing  prior  to 
publication;  however,  it  is  expected  that  it  will  continue  to  evolve  in 
response  to  further  review,  field  use,  and  development  of  new  information 
concerning  wetland  functions  and  values.  Users  are  encouraged  to  submit 
their  comments  to  Mr.  Ellis  J.  Clairain,  Jr.,  US  Army  Engineer  Waterways 
Experiment  Station,  PO  Box  631,  Vicksburg,  MS  39180-0631. 
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The  work  was  monitored  at  WES  under  the  direct  supervision  of  Dr.  Hanley  K. 
Smith,  Chief,  WTHG,  and  under  the  general  supervision  of  Dr.  Conrad  J. 
Kirby,  Chief,  Environmental  Resources  Division.  Dr.  Dana  R.  Sanders,  Sr., 
Mr.  Russell  F.  Theriot,  and  Dr.  Robert  M.  Engler  were  Managers  of  the  WRP. 
Dr.  John  Harrison  was  Chief,  EL. 

COL  Dwayne  G.  Lee,  CE,  was  Commander  and  Director  of  WES  during  the 
preparation  of  this  report.  Technical  Director  was  Dr.  Robert  W.  Whalin. 

This  report  should  be  cited  as  follows: 

Adamus,  P.  R.,  Clairain,  E.  J.,  Jr.,  Smith,  R.  D.,  and  Young,  R.  E. 
1987.  "Wetland  Evaluation  Technique  (WET);  Volume  II:  Methodology," 

Operational  Draft  Technical  Report  Y-87- _ ,  US  Army  Engineer  Waterways 

Experiment  Station,  Vicksburg,  Miss. 
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1.0  INTRODUCTION 

This  volume  of  the  Wetland  Evaluation  Technique  (WET)  outlines  the  procedure 
for  conducting  an  assessment  of  the  following  wetland  functions  and  values: 


Ground  Water  Recharge 
Ground  Water  Discharge 
Floodflow  Alteration 
Sediment  Stabilization 
Sediment/Toxicant  Retention 
Nutrient  Removal/Transformation 


Production  Export 
Wildlife  Diversity/Abundance 
Aquatic  Diversity/Abundance 
Recreation 
Uniqueness /Her it age 


WET  also  assesses  the  suitability  of  wetland  habitat  for  14  waterfowl 
species  groups,  4  freshwater  fish  species  groups,  120  species  of  wetland- 
dependent  birds,  133  species  of  saltwater  fish  and  invertebrates,  and  90 
species  of  freshwater  fish.  WET  does  not  evaluate  many  other  important 
wildlife  resources  (e.g.,  game  and  furbearing  mammals).  Other  evaluation 
methods  must  be  used  to  evaluate  these  other  wildlife  resources. 

1.1  Objective  of  NET 

Traditional  methods  of  assessing  wetland  functions  and  values  rely  on 
detailed,  site-specific  studies  or,  more  commonly,  on  professional  judgment. 
Detailed,  site-specific  studies  can  be  expensive,  time-consuming,  and  often 
impractical  when  time  or  budgetary  constraints  dictate  the  extent  of 
information  that  can  be  gathered  for  the  decision  making  process. 
Professional  judgment  is  a  viable  approach,  however,  it  is  limited  by 
available  expertise,  and  may  suffer  from  a  lack  of  reproducibility.  There 
is  a  recognized  need  in  planning  and  regulatory  arenas  for  an  evaluation 
technique  that  strikes  a  balance  between  these  two  traditional  approaches. 
The  objective  of  WET  is  to  provide  an  evaluation  technique  that:  (1) 
assesses  most  of  the  recognized  wetland  functions  and  values,  (2)  is 
applicable  to  a  wide  variety  of  wetland  types,  (3)  is  reproducible  and  rapid 
(in  the  sense  that  the  procedure  can  be  completed  in  one  day  or  less),  and 
(4)  has  a  sound  technical  basis  in  the  scientific  literature. 

1.2  Conceptual  Basis  of  WET 

WET  evaluates  functions  and  values  in  terms  of  social  significance, 
effectiveness,  and  opportunity.  Social  significance  assesses  the  value  of  a 
wetland  to  society  due  to  its  special  designations,  potential  economic 
value,  and  strategic  location.  Effectiveness  assesses  the  capability  of  a 
wetland  to  perform  a  function  due  to  its  physical,  chemical  or  biological 
characteristics.  Opportunity  assesses  the  opportunity  of  a  wetland  to 
perform  a  function  to  its  level  of  capability. 

As  an  example  of  social  significance,  effectiveness,  and  opportunity 
consider  the  wetland  function  of  floodflow  alteration.  The  capability  of  a 
wetland  to  alter  floodflow  is  dependent  on  several  characteristics  such  as 
floodwater  storage  capacity,  outlet  discharge,  and  water  velocity  reduction. 
As  a  result  of  these  characteristics,  there  may  be  a  reduction  of  flooding 

*  Throughout  this  manual  bold  faced  terms  are  defined  in  the  Glossary 
(Appendix  A). 
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downstream  from  the  wetland.  The  floodflow  alteration  function  of  a 
particular  wetland  will  probably  have  social  significance  if  there  are 
features  of  social  concern  or  economic  value  in  the  area  downstream  of  the 
wetland  that  benefit  from  flood  control.  A  wetland  will  probably  be 
effective  in  terms  of  the  floodflow  alteration  function  if  it  has 
unrestricted  physical  space  for  floodwater  expansion  and/or  physical 
obstructions  that  reduce  water  velocity  (i.e.,  the  presence  of  robust 
vegetation).  A  wetland  will  probably  have  the  opportunity  to  perform  the 
floodflow  alteration  function  if  it  is  in  a  watershed  capable  of  producing 
flood  conditions. 

WET  assesses  functions  and  values  by  characterizing  a  wetland  in  terms  of 
its  physical,  chemical,  and  biological  processes  and  attributes.  This 
characterization  is  accomplished  by  identifying  threshold  values  for 
predictors.  Predictors  are  simple,  or  integrated,  variables  that  directly, 
or  indirectly,  measure  the  physical,  chemical,  and  biological  processes  or 
attributes  of  a  wetland  and  its  surroundings.  Threshold  values  for 
predictors  are  established  by  addressing  a  series  of  questions  concerning 
each  predictor.  Responses  to  the  questions  are  analyzed  in  a  series  of 
interpretation  keys  that  define  the  relationship  between  predictors  and 
wetland  functions  and  values  as  defined  in  the  technical  literature.  The 
interpretation  results  in  the  assignment  of  a  qualitative  probability  rating 
of  HIGH,  MODERATE,  or  LOW  to  functions  and  values  in  terms  of  social 
significance,  effectiveness,  and  opportunity. 

1.3  Technical  Assumptions  of  WET 

The  technical  assumptions  listed  below  should  be  understood  prior  to  using 
WET. 

(1)  The  probability  ratings  assigned  by  WET  are  based  strictly  on  the 
interpretation  of  available  technical  literature  concerning  wetland 
functions  and  values.  The  technical  literature  base  is  deficient  in 
some  cases,  and  the  probability  ratings  assigned  by  WET  reflect  this 
deficiency.  WET  has  not  been  explicitly  calibrated  against  detailed 
measures  of  wetland  functions.  Most  wetlands  that  are  described  as 
being  of  high  value  in  the  literature  will  also  be  rated  HIGH  by  WET, 
however,  the  converse  is  not  necessarily  true.  Wetland  functions  and 
values  rated  HIGH  by  WET  may  not  always  be  determined  to  actually  be  of 
high  value. 

(2)  WET  uses  a  large  number  of  predictors  to  assign  qualitative  probability 
ratings  of  HIGH,  MODERATE,  or  LOW  to  wetland  functions  and  values  in 
terms  of  social  significance,  effectiveness,  and  opportunity. 

Predictors  were  chosen  purposefully  for  ease  of  measure  or  evaluation 
and  vary  greatly  in  terms  of  the  directness  and  accuracy  with  which 
they  measure  the  process  or  characteristic  of  the  wetland  (i.e.,  the 
relationship  of  any  single  predictor  to  a  function  or  value  may  be 
strong  and  direct,  or  weak  and  circumstantial).  Many  predictors  are 
redundant  in  the  sense  that  they  provide  information  that  is  similar  to 
the  information  provided  by  other  predictors.  Redundant  predictors 
allow  for  greater  flexibility  in  terms  of  data  availability.  When  data 
for  preferred  predictors  are  lacking,  probability  ratings  are  assigned 
based  on  the  the  cumulative  weight  of  "fallback"  predictors. 
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(3)  The  qualitative  probability  ratings  assigned  by  WET  are  not  direct 

estimates  of  the  magnitude  of  a  wetland  function  or  value.  Rather  they 
are  an  estimate  of  the  probability  that  a  function  or  value  will  exist 
or  occur  in  the  wetland  (to  an  unspecified  magnitude).  For  example, 

WET  may  assign  a  HIGH  probability  rating  to  a  wetland  for  the  ground 
water  recharge  function.  In  reality,  the  importance  of  the  wetland  may 
be  negligible  in  comparison  to  the  total  amount  of  water  that  reaches  a 
ground  water  aquifer  from  other  portions  of  the  watershed. 

(A)  The  development  of  WET  required  that  criteria  be  established  for  the 

conditions  that  constituted  a  HIGH  and  LOW  probability  rating  for  each 
function  and  value  in  terms  of  effectiveness,  opportunity,  and  social 
significance.  In  some  cases  it  was  possible  to  objectively  define 
these  criteria.  For  example,  the  criteria  for  a  HIGH  probability 
rating,  in  terms  of  effectiveness,  for  the  sediment/toxicant  retention 
function  is  that  the  wetland  trap  and  retain  more  sediments  and 
toxicants  than  it  exports  on  an  annual  basis.  For  other  functions  and 
values,  the  selection  of  criteria  for  HIGH  and  LOW  probability  ratings 
was  a  more  subjective  process.  For  example,  wildlife  habitat  is  a 
wetland  value  provided  to  some  degree  by  virtually  all  wetlands.  What 
constitutes  a  HIGH  and  LOW  probability  rating,  in  terms  of 
effectiveness,  for  wildlife  diversity  and  abundance  depends  on  many 
factors  (e.g.,  geographic  location,  management  strategy,  etc.)  and  a 
subjective  weighting  of  these  factors. 

(5)  Interpretation  keys  are  conservative  and  designed  to  be  rigorous  in 

terms  of  the  criteria  that  must  be  met  before  a  HIGH  or  LOW  probability 
rating  is  assigned.  Therefore,  it  is  normal  for  an  evaluation  to  have 
a  large  percentage  of  the  functions  and  values  being  assigned  a 
MODERATE  probability  rating.  Probability  ratings  do  not  have 
quantitative  basis.  For  example,  a  LOW  probability  rating  does  not 
mean  that  fewer  than  10  percent  of  all  wetlands  meet  the  criteria  for  a 
LOW  probability  rating.  However,  probability  ratings  are  not  totally 
arbitrary.  It  is  estimated  that  depending  on  the  function  or  value,  60 
to  80  percent  of  the  wetlands  that  are  described  in  the  literature  as 
performing  or  possessing  a  particular  function  or  value  would  be 
assigned  a  rating  of  HIGH  for  that  particular  function  or  value  by  WET. 


(6)  WET  is  currently  designed  for  use  in  the  contiguous  United  States.  It 
is  not  designed  for  use  in  Alaska,  Hawaii,  Puerto  Rico,  or  the  Virgin 
Islands.  The  authors  recognize  the  desirability  of  regionalizing  WET 
and  recommend  using  regional  versions  of  WET  as  they  become  available. 
EPA's  version  of  WET  for  bottomland  hardwoods  is  near  completion,  and 
other  regional  versions  are  in  various  stages  of  development. 

(7)  Users  of  WET  should  have,  at  a  minimum,  an  undergraduate  degree  in 
biology,  wildlife  management,  environmental  science,  a  related  field, 
or  several  years  of  experience  in  one  of  these  areas.  Users  should 
also  have  a  working  knowledge  of  the  FWS  wetland  classification  system 
(Cowardin  et  al.  1979)  and  should  be  capable  of  delineating  watershed 
boundaries  using  topographic  maps.  An  interdisciplinary  team  is  not 
required  to  use  WET,  however,  confidence  in  the  results  of  the 
evaluation  may  be  improved  if  such  a  team  is  employed. 
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1.4  Guidelines  for  Using  WET 


WET  was  designed  primarily  for  conducting  an  initial,  rapid  evaluation  of 
wetland  functions  and  values.  However,  subject  to  the  suggestions  be^ow, 
WET  can  be  applied  in  a  variety  of  other  situations  or  circumstances 
including:  (1)  comparison  of  different  wetlands  in  terms  of  their  functions 
and  values,  (2)  selection  of  priorities  for  wetland  acquisition  or  more 
detailed,  site-specific  research,  (3)  selection  of  priority  wetlands  for 
Advanced  Identification,  (4)  identification  of  options  for  conditioning  of 
permits,  (5)  determination  of  the  effects  of  preproject  and  postproject 
activities  on  wetland  functions  and  values,  and  (6)  comparison  of  created  or 
restored  wetlands  with  reference,  or  preimpact,  wetlands  during  mitigation,. 

To  curb  potential  misuse  or  misunderstanding  of  WET  in  administrative  and 
technical  contexts,  the  following  suggestions  for  use  are  provided: 

(1)  WET  vs.  Professional  Opinion. 

WET  is  primarily  intended  for  use  by  persons  who  do  not  have  ready 
access  to  an  interdisciplinary  team  of  technical  experts.  It  is  not 
intended  to  replace  professional  opinion.  WET  lacks  regional/site 
specificity  and  the  "common  sense"  of  an  expert,  but  it  is  capable  of 
tracking  a  wider  range  of  functions  and  values  than  a  single  expert. 
When  WET  is  used  in  conjunction  with  expert  opinion,  results  should  be 
compared,  and  discrepancies  identified  and  resolved. 

(2)  WET  vs.  Quantitative  Data  or  Methods. 

WET  is  a  "broad  brush"  approach  to  wetland  evaluation  and  is  not 
intended  to  substitute  for  quantitative  data  or  evaluation  methods, 
when  time  and  manpower  resources  permit.  WET  is  designed  to  alert 
regulators,  planners,  and  other  decision  makers  to  the  probability  that 
a  wetland  performs  specific  functions  or  values,  and  does  not  give  the 
definitive  answers  that  more  quantitative  data  or  methods  can  provide. 
For  example,  if  available  water  quality  data  clearly  demonstrate  that 
nutrient  retention  is  occurring,  or  economic  data  shows  that  an  area 
has  high  recreational  value  based  on  existing  hunting  leases,  there 
would  be  no  point  in  using  WET  to  assess  these  functions  and  values. 
WET  makes  provision  for  using  other  sources  of  information  for  the 
evaluation  of  functions  and  values  when  appropriate  data  are  available. 

(3)  Arbitration  of  Disputes. 

Probability  ratings  resulting  from  WET  provide  one  of  many  possible 
inputs  of  technical  information  to  the  decision-making  process. 
Probability  ratings  resulting  from  WET  should  not  be  used  as  the  final 
arbiter  of  disputes,  unless  a  prior  agreement  by  the  parties  involved 
exists.  If  differences  of  opinion  arise  concerning  the  value  of  a 
wetland,  the  technical  basis  for  a  probability  rating  assigned  to  a 
function  or  value  by  WET  can  be  pinpointed.  This  opens  the  door  for 
resolution  of  differences  through  more  detailed  investigation. 
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(4)  Numerical  Values  and  Overall  Probability  Ratings. 


No  satisfactory  method  exists  to  synthesize  the  probability  ratings  of 
the  different  functions  and  values  into  an  overall  probability  rating 
for  the  wetland.  It  is  inappropriate  to  assign  numerical  values  to 
probability  ratings  and  use  these  values  to  derive  an  overall 
probability  rating  for  the  wetland.  Similarly,  it  is  inappropriate  to 
assign  numerical  values  to  probability  ratings,  multiply  these  values 
by  acreage  figures,  and  use  these  values  to  derive  an  overall 
probability  rating  for  a  wetland.  Probability  ratings  assigned  by  WET 
do  not  measure  magnitude  and  consequently  the  assignment  of  numerical 
values  to  probability  ratings  are  inappropriate  and  misleading.  For 
example,  large  wetlands  which  are  rated  LOW  or  MODERATE  by  WET  might  be 
just  as  important  as  small  wetlands  rated  HIGH  when  viewed  on  a 
watershed  scale. 

(5)  Full  Disclosure. 

Many  decisions  and  assumptions  must  be  made  during  the  WET  procedure. 

It  is  necessary  that  these  decisions  and  assumptions  be  fully 
documented  and  made  available  as  part  of  the  evaluation  results. 
Documentation  must  include  a  completed  Form  A:  Site  Documentation, 

Form  B:  Evaluation  Answer  Sheet  (annotated  to  indicate  source  of 
information,  or  basis  for  response  where  applicable).  Form  C: 
Supplementary  Observations  (habitat  suitability  analysis  only),  and 
Form  D:  Evaluation  Summary. 

(6)  Mitigation  Decisions. 

Under  most  circumstances  WET  should  not  be  used  to  decide  whether 
mitigation  should  be  required.  The  purpose  of  WET  is  to  provide  one 
perspective  on  the  level  of  mitigation  effort  that  is  justified  after 
regulatory  agencies  have  decided  whether  or  not  mitigation  is  required. 
This  point  is  especially  pertinent  in  regions  that  have  experienced 
great  wetland  losses. 

(7)  Comparison  With  Past  or  Future  Functions  and  Values. 

WET  can  be  used  to  compare  probability  ratings  of  an  existing  wetland 
to  past  or  future  conditions.  Under  these  circumstances  two  important 
limitations  must  be  understood: 

(a)  Assumptions  concerning  past  or  future  physical,  chemical  and 
biological  conditions  must  be  accurate  in  order  for  predicted 
probability  ratings  to  be  accurate.  For  example,  WET  can  be  used 
to  predict  a  probability  rating  for  the  sediment  stabilization 
function  based  upon  the  assumption  that  a  certain  type  of 
vegetation  will  dominate  the  wetland.  If  the  vegetation  type  that 
actually  dominates  the  wetland  turns  out  to  be  different  than 
predicted,  the  probability  rating  predicted  by  WET  may  be 
incorrect . 


WET  2.0 


(b)  WET  is  built  upon  correlated  variables  rather  than  causative  ones; 
therefore,  probability  ratings  for  future  conditions  should  be 
screened  carefully.  For  example,  estuarine  wetlands  are  typically 
considered  ineffective  for  flood  storage.  Evaluation  of  existing 
and  future  conditions  using  WET  would  key  into  the  estuarine 
conditions  and  assign  a  low  rating  for  both  time  frames.  This 
does  not  mean  that  estuarine  wetlands  could  be  totally  filled 
without  flood  conditions  being  aggravated.  Some  degree  of  "common 
sense"  is  required  with  regard  to  the  type  and  intensity  of 
impacts . 

(8)  Cumulative  Effects. 

WET  cannot  anticipate  cumulative  effects  on  functions  and  values.  It 
does  not  necessarily  follow  that  every  local  wetland  rated  low  could  be 
filled  without  some  deleterious  effect  resulting  from  the  cumulative 
loss.  Wildlife  habitat  and  floodflow  alteration  functions  and  values 
are  lost  in  a  manner  that  is  disproportionate  to  the  loss  of  wetland 
acreage.  In  addition,  WET  does  not  account  for  cumulative  effects  on 
certain  global  functions  and  values  of  wetlands  (e.g.,  carbon  cycling). 

(9)  Created  Wetlands  Performance  Criteria. 

Mitigation  "in-kind"  is  sometimes  prescribed  for  wetland  loss. 

Normally  this  implies  creation  or  restoration  with  wetlands  of  the  same 
vegetation  class.  "In-kind"  mitigation  can  also  be  based  on  functional 
equivalence  (i.e.,  the  created  or  restored  wetland  performs  the  same 
functions  to  a  similar  degree).  WET  can  be  used  to  help  develop  design 
criteria  for  functional  equivalence  in  created  or  restored  wetlands  by 
identifying  wetland  characteristics  that  contribute  to  a  high 
probability  rating  for  a  function  or  value.  The  created  or  restored 
wetlands  should  have  probability  ratings  for  effectiveness  that  are  at 
least  equivalent  with  the  impact  or  reference  wetland.  Functional 
equivalence  based  on  WET  can  be  used  as  a  yardstick  to  measure  the 
extent  to  which  a  created  wetland  will  mitigate  the  impacts  of  a 
project.  In  those  cases  where  exact  duplication  of  functions  and 
values  is  desirable,  it  is  probably  best  as  a  safety  factor  to  guard 
against  deficiencies  or  flaws  in  the  technical  literature,  to  design 
the  created  wetland  to  "look  like"  the  original  wetland. 
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2.0  PREPARATORY  TASKS 

Read  the  Introduction  (Section  1.0)  before  conducting  an  evaluation.  Begin 
the  evaluation  by  completing  the  tasks  outlined  in  this  section  (2.0). 

Continue  with  evaluation  of  social  significance,  effectiveness  and 
opportunity,  and  habitat  suitability.  The  evaluation  sequence  is  summarized 
in  F igure  1. 

2.1  Task  1  -  Obtain  Information  Resources 

The  first  task  is  to  obtain  maps,  aerial  photographs,  and  other  information 
resources  for  the  wetland  to  be  evaluated  as  well  as  the  area  within  a  5  mile 
radius  of  the  wetland.  In  addition,  if  the  wetland  occurs  along  a  channel, 
obtain  information  resources  for  the  area  20  miles  downstream  from  the 
wetland . 

Information  resources  of  primary  importance  include: 

(1)  United  States  Geological  Survey  (USGS)  topographic  maps  (7.5-minute  and 
15-minute  series) 

(2)  County  Soil  Survey  published  by  the  Soil  Conservation  Service  (SCS). 

(3)  Aerial  photographs  (color  infrared  is  best  for  vegetation,  and  sequential 
years  and  various  seasons  are  helpful) 

(4)  National  Wetland  Inventory  (NWI)  wetland  classification  maps  from  the 
US  Fish  and  Wildlife  Service  (USFWS),  and  the  companion  publication 
"Classification  of  Wetlands  and  Deepwater  Habitats  of  the  United 
States"  (Cowardin  et  al..  1979) 

Additional  information  resources  that  may  be  helpful  if  available  include: 

(1)  Flood  Hazard  Maps  from  the  Federal  Emergency  Management  Agency  (FEMA) 
and  USGS. 

(2)  Maps  that  indicate  land  use,  surficial  geology,  erosion,  fish  and 
wildlife  habitat,  nonpoint  pollution  sources,  and  ground  water. 

(3)  Stream  gage  or  lake  level  data. 

(4)  Water  quality  monitoring  or  classification  data. 

(5)  Land  holdings  of  resource  agencies  and  private  conservation  groups. 

(6)  Regional  resource  atlases. 

(7)  Locality  listings  of  rare  plants  and  animals. 

(8)  Recreational  needs  and  usage  inventories. 

(9)  Fish  and  wildlife  surveys. 

(10)  Dredging  locations. 

(11)  Natural  critical  area  inventories. 

(12)  State  or  local  recreational  plans  (SCORP's) 

2.2  Task  2  -  Select  Type  of  Evaluation 

The  second  task  is  to  determine  the  type  of  evaluation  that  will  be  done. 

WET  consists  of  three  evaluation  procedures.  These  include  a  procedure  to 
evaluate  social  significance,  effectiveness  and  opportunity,  and  habitat 
suitability  for  species  and  species  groups.  The  three  evaluation  procedures 
are  discussed  below. 
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(1)  Social  Significance  Evaluation 

Social  significance  is  a  measure  of  the  probability  that  a  wetland  is 
of  value  to  society  because  of  its  natural  features,  economic  value, 
official  status,  and  strategic  location.  The  evaluation  consists  of 
two  levels  of  assessment.  The  first  level  consists  of  31  questions 
designed  to  determine  if  the  wetland  is  beneficial  to  society. 

Responses  to  these  questions  are  analyzed  in  a  series  of  interpretation 
keys  that  assign  probability  ratings  of  HIGH,  MODERATE,  or  LOW  to  ten 
wetland  functions  and  valuer  for  social  significance.  A  Level  1 
assessment  can  be  completed  in  1-2  hours  using  the  information 
resources  described  in  Task  1. 

The  second  level  of  the  social  significance  evaluation  refines  the 
probability  rating  for  the  uniqueness/heritage  value  that  was  assigned 
during  the  Level  1  assessment.  This  refinement  is  based  on  the 
relationship  of  the  evaluated  wetland  to  all  other  wetlands  in  a 
selected  area  (context  region).  A  Level  2  assessment  will  take  several 
hours  to  several  weeks  to  complete  depending  upon  the  availability  of 
NWI  or  similar  wetland  classification  maps. 

(2)  Effectiveness  and  Opportunity  Evaluation 

Effectiveness  and  opportunity  measure  the  probability  that  a  wetland 
has  the  capability  and  opportunity  to  perform  a  function.  The 
evaluation  has  three  levels  of  assessment.  Each  level  consists  of  a 
series  of  questions  designed  to  characterize  the  wetland  and  its 
surroundings  in  terms  of  physical,  chemical,  and  biological  attributes 
and  processes.  Successive  levels  of  assessment  build  on  previous 
levels  to  develop  an  increasingly  detailed  characterization  of  the 
wetland.  Corresponding  to  the  increasingly  detailed  characterization 
of  the  wetland  is  an  increased  confidence  in  the  probability  ratings 
resulting  from  the  assessment.  The  level  of  assessment  chosen  depends 
on  the  time  and  information  available,  as  well  as  the  confidence 
desired.  Experience  has  shown  that  the  second  level  of  assessment 
provides  an  acceptable  balance  between  these  three  factors  for  most 
wetland  evaluation  situations. 
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The  level  1  assessment  can  be  conducted  in  the  office  using  the 
information  resources  described  in  Task  1  and  will  take  1-2  hours  to 
complete.  The  level  2  assessment  requires  visiting  the  wetland  site  for 
observation  and  data  collection  and  will  require  approximately  1-3 
hours  to  complete.  The  level  3  assessment  requires  a  visit  to  the 
wetland  site  and,  in  addition,  requires  detailed  (and  in  some  cases 
long  term)  physical,  chemical,  and  biological  monitoring  data  from  the 
wetland  site.  The  time  required  for  a  level  3  assessment  varies 
depending  on  the  size  and  complexity  of  the  wetland. 

Responses  to  the  questions  in  levels  1-3  are  analyzed  in  a  series  of 
interpretation  keys  that  assign  probability  ratings  of  HIGH,  MODERATE, 
or  LOW  to  eleven  wetland  functions  in  terms  of  effectiveness,  and  three 
wetland  functions  in  terms  of  opportunity. 


The  interpretation  keys  that  assign  probability  ratings  for 
effectiveness  and  opportunity  were  constructed  with  the  assumption  that 
information  gathered  during  the  level  1  and  2  assessment  would  be 
available  for  analysis.  The  probability  ratings  that  result  from  the 
interpretation  keys  when  only  the  information  gathered  during  a  level  1 
evaluation  is  used  have  not  been  validated  to  date;  therefore,  it  is 
recommended  that  evaluations  of  effectiveness  and  opportunity  be 
conducted  at  assessment  level  2  or  3. 

(3)  Habitat  Suitability  Evaluation 

This  evaluation  assesses  the  suitability  of  wetland  habitat  for  groups 
of  waterfowl  species  and  fish  species  exhibiting  similar  habitat 
requirements  as  well  as  wetland  dependent  bird  species,  freshwater  fish 
species,  and  saltwater  fish  and  invertebrate  species.  The  assessment 
relies  on  the  characterization  of  the  physical,  chemical,  and 
biological  attributes  of  the  wetland  developed  for  the  effectiveness 
and  opportunity  evaluation.  Responses  are  analyzed  in  a  series  of 
interpretation  keys  which  assign  probability  ratings  of  HIGH,  MODERATE, 
or  LOW  to  the  species  or  species  group  being  evaluated. 

2.3  Task  3  -  Select  Tiae  Context 

The  next  task  is  to  establish  the  time  context  of  the  evaluation.  The 
majority  of  WET  evaluations  are  conducted  on  wetlands  as  they  presently 
exist.  However,  WET  may  be  used  to  assign  probability  ratings  to  functions 
and  values  for  preimpact  or  postrestoration  wetlands  if  historical  or 
predictive  data  are  available.  Probability  ratings  for  past  or  future 
conditions  are  dependent  entirely  on  the  validity  of  the  historical  or 
predictive  data  used.  Data  that  are  poorly  supported  or  documented  will 
result  in  questionable  probability  ratings  for  functions  and  values. 

2. A  Task  A  -  Select  Seasonal  Context 

Variation  in  water  levels  from  season  to  season  in  some  wetlands  may  have  an 
effect  on  wetland  functions,  therefore,  certain  aspects  of  wetland  functions 
should  be  assessed  in  terms  of  average,  wet,  and  dry  seasonal  conditions. 
Average,  wet,  and  dry  conditions  are  defined  differently  depending  upon  the 
context.  Definition  of  average,  wet,  and  dry  in  different  contexts  are  as 
follows : 

(1)  Average 

(a)  Hydrology:  intermediate  between  average  annual  wettest  and  driest 
condi t  Lon. 

(b)  Vegetation:  maximum  annual  standing  crop. 

(c)  Tidal:  the  average  daily  high  tide  condition. 

(2)  Wet 

(a)  Hydrology:  wettest  time  of  an  average  year. 

(b)  Vegetation:  midpoint  of  the  growing  season 

(c)  Tidal:  the  average  monthly  high  tide  condition  (spring  tide). 


(a)  Hydrology:  driest  time  of  an  average  year. 

(b)  Vegetation:  dormant  time  of  the  year. 

(c)  Tidal:  the  daily  midtide  condition. 

It  may  be  difficult  to  characterize  a  wetland  in  terms  of  average,  wet,  and 
dry  conditions  in  regions  of  the  country  where  precipitation  conditions  vary 
greatly  from  year  to  year  (i.e.,  drought  cycles)  or  where  seasonal 
precipitation  conditions  are  indistinct.  If  a  wetland  is  located  in  a 
region  where  these  conditions  exist,  the  wetland  should  be  evaluated  in  the 
context  of  an  average  annual  condition  only. 

2.5  Task  5  -  Identify  Alternative  Information  Sources 

In  some  cases  it  may  be  appropriate  to  assess  a  function  or  value  using 
information  from  another  source.  Alternative  sources  of  information  for 
assessment  could  result  from  other  evaluation  methods  such  as  the  Habitat 
Evaluation  Procedure  (HEP),  detailed  field  data  (e.g.,  water  quality 
analysis),  analytical  methods  (e.g.,  physical  or  mathematical  models),  or  a 
consistent  consensus  of  opinion  among  professional  specialists  who  have 
examined  the  wetland.  When  functions  or  values  are  assessed  using 
information  from  alternative  sources,  the  nature  and  origin  of  the 
information  should  be  included  with  documentation  of  the  WET  evaluation. 

2.6  Task  6  -  Delineate  Evaluation  Areas 

Delineate  the  following  areas  on  a  topographic  or  other  suitable  map. 

(1)  The  assessment  area  (AA)  and  impact  area  (IA)  (if  applicable) 

(2)  The  input  zone  (IZ) 

(3)  The  watershed  of  the  AA 

(4)  The  service  area(s)  of  the  AA 

(5)  The  watershed  of  the  service  area(s) 

Guidelines  for  delineating  the  evaluation  areas  are  provided  in  Sections 
2.6. 1-2. 6. 4.  Follow  the  guidelines  as  closely  as  possible  because  the 
validity  of  the  evaluation  is  linked  to  these  standardized  definitions  and 
delineation  procedures.  Any  deviation  from  these  guidelines  should  be 
explained  and  included  with  documentation  of  the  WET  evaluation. 

2.6.1  Delineation  of  the  Assessment  Area 

The  AA  is  the  area  that  will  be  assessed  for  functions  and  values.  The 
primary  goal  in  delineating  the  AA  is  to  identify  an  area  that  is 
characterized  by  a  high  degree  of  hydrologic  interaction  and  interdependence 
(i.e.,  unconstricted  movement  and  interchange  of  surface  water). 

Delineation  of  the  AA  is  straightforward  when  a  wetland  is  in  a  small, 
topographic  depression  where  a  high  degree  of  hydrologic  interaction  occurs. 
In  this  situation,  the  AA  simply  includes  all  wetland  and  deepwater  areas 
within  the  topographic  depression.  Delineation  of  the  AA  becomes  more 
difficult  as  the  size  of  the  topographic  depression  increases  and/or 
hydrologic  interactions  become  more  complex. 
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General  guidelines  for  delineation  of  the  AA  are  as  follows.  Identify  the 
wetland  area  of  interest.  This  may  be  the  site  of  a  proposed  impact,  a 
mitigation  site,  an  advanced  identification  area,  environmental  assessment 
site,  etc.  Next,  identify  physical  points  of  hydrologic  change  in  the 
wetland  and  deepwater  area  surrounding  the  wetland  area  of  interest. 
Physical  points  of  hydrologic  change  include  natural  (geomorphic)  or  man 
made  (e.g.,  road  crossings)  constrictions,  points  where  gradient  changes 
rapidly,  points  of  significant  inflow  (e.g.,  tributaries),  or  places  where 
other  factors  that  limit  hydrologic  interaction.  Finally,  delineate  the 
boundary  of  the  AA  to  include  the  wetland  area  of  interest  and  contiguous 
wetland/deepwater  with  a  high  degree  of  hydrologic  interaction.  When  the 
wetland  area  of  interest  is  large,  several  AA  may  have  to  be  delineated  in 
order  to  meet  the  criteria  of  hydrologic  interaction.  Each  AA  delineated 
within  the  area  of  interest  must  be  evaluated  separately. 

Guidelines  for  delineating  the  AA  in  specific  situations  are  outlined  beiow 
(this  information  is  presented  in  a  hierarchical  key  in  Appendix  D): 

(1)  Detailed  Field  Measurements 


If  detailed  field  measurements  indicate  a  high  degree  of  hydrologic 
interaction  between  two  wetland/deepwater  areas  include  them  in  the 
same  AA.  If  little  or  no  evidence  of  hydrologic  interaction  is 
evident,  delineate  the  wetland/deepwater  areas  as  separate  AA’s. 

(2)  Wetlands  Along  a  Channel 


Wetlands  along  a  channel  can  be  classified  as  fringe  or  nonfringe  based 
upon  a  ratio  of  wetland  width  to  channel  width.  Fringe  wetlands 
cumulatively  occupy  (both  sides  of  the  channel)  less  than  three  times 
the  width  of  the  channel  on  a  line  perpendicular  to  the  flow. 

Nonfringe  wetlands  cumulatively  occupy  more  than  three  times  the  width 
of  the  channel  on  a  line  perpendicular  to  flow. 


Constrictions  are  common  points  of  hydrologic  change  on  a  channel,  and 
are  defined  as  a  point  where  the  channei/f loodplain  narrows  to  one- 
third,  or  less,  the  width  of  the  widest  upstream  or  downstream 
channel/ flood plain. 

(a)  Fringe  Wetlands  on  a  Channel 

If  the  area  of  interest  is  a  fringe  wetland  (cumulatively  less 
than  three  times  the  width  of  the  channel),  delineate  the  AA  to 
include  wetlands  on  one  side  of  the  channel  as  well  as  deepwater 
in  the  adjacent  channel  up  to  a  distance  of  300  ft  past  the  6.6  ft 
depth  contour.  Upstream  and  downstream  boundaries  of  the  AA 
should  be  drawn  at  points  of  hydrologic  change  (Figure  2B). 


(b)  Nonfringe  Wetlands  on  a  Channel 


If  the  area  of  interest  is  a  nonfringe  wetland  (cumulatively  more 
than  three  times  the  width  of  the  channel),  delineate  the  AA  to 
include  wetlands  on  both  sides  of  the  channel  as  well  as  the 
channel  itself.  Upstream  and  downstream  boundaries  should  be 
drawn  at  points  of  hydrologic  change  (Figure  2A). 
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Figure  2.  Delineating  the  assessment  area  of  fringe  and  nonfringe  wetlands 


(3)  Wetlands  On  a  Standing  Body  of  Water 

Wetlands  on  a  standing  body  of  water  (e.g.,  lakes,  ponds,  estuaries, 
etc.)  can  be  classified  as  fringe  and  nonfringe  based  on  the  ratio  of 
wetland  to  surface  area  of  the  body  of  water.  Fringe  wetlands 
cumulatively  occupy  less  than  one-third  the  surface  area  of  the  body  of 
water.  Nonfringe  wetlands  cumulatively  occupy  more  than  one-third  the 
surface  area  of  the  body  of  water. 

Constrictions  on  a  standing  body  of  water  are  defined  as  a  point  where 
the  wetland/deepwater  width  is  one-tenth,  or  less,  of  the  widest, 
adjacent  wetland/deepwater  area. 

(a)  Fringe  Wetlands  on  a  Standing  Body  of  Water 

Fringe  wetlands  on  a  body  of  water  may  be  separated  from 
other  fringe  wetlands  by  constrictions,  peninsulas,  or  other 
conditions  such  as  prevailing  winds.  In  this  situation,  identify 
the  fringe  wetland  that  contains  the  area  of  interest.  Delineate 
the  AA  to  include  the  fringe  wetland  and  the  adjacent  deepwater 
areas  up  to  a  distance  of  300  ft.  past  the  6.6  ft.  depth  contour 
(Figure  2C) . 

(b)  Nonfringe  Wetlands  on  a  Standing  Body  of  Water 

If  the  area  of  interest  is  in  a  nonfringe  wetland,  delineate  the 
AA  to  include  all  wetlands  and  contiguous  deepwater  areas  on  the 
standing  body  of  water.  If  coves  or  constrictions  are  present, 
separate  AA's  may  be  delineated  (Figure  2D). 

(4)  Large  Wetlands 

In  areas  of  extensive  wetland  there  may  be  no  obvious  point  of 
hydrologic  change  within  a  practical  distance.  In  this  situation  it 
may  be  desirable  to  evaluate  a  representative  subsample  of  the  AA.  The 
following  guidelines  are  suggested.  For  wetlands  along  a  channel,  draw 
upstream  and  downstream  boundaries  of  the  AA  to  include  contiguous 
wetland/deepwater  areas  within  1/2  mile  of  the  area  of  interest.  Draw 
lateral  boundaries  to  include  contiguous  wet  1  and /deepwa t er  <.ieas  within 
1/2  mile  of  the  channel.  For  wetlands  on  a  standing  body  >  :  water, 
draw  the  AA  boundary  to  include  wetland/deepwater  areas  within  1/2  mi.e 
of  the  area  of  interest. 

(5)  Impact  Area 

In  certain  situations  it  may  be  desirable  to  evaluate  a  stai.  portion 
of  an  AA.  This  may  be  the  case  when  a  localized  impact  is  proposed,  or 
a  mitigation  project  has  been  implemented.  Under  these  circumstances 
the  following  procedure  should  be  followed.  First,  delineate  an  AA  as 
outlined  above,  and  conduct  an  evaluation  for  the  AA.  Second, 
delineate  an  impact  area  (IA)  within  the  AA  and  conduct  an  evaluation 
for  the  IA.  Delineate  the  IA  by  identifying  the  area  that  wm  (or 
already  has  in  the  case  of  a  mitigation  site)  undergo  significant ,y 
different  impacts  than  the  rest  of  the  AA.  Results  of  the  evaluations 
for  both  the  AA  and  IA  should  always  be  presented  together.  It  should 
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be  noted  that  evaluating  a  portion  of  the  AA  may  violate  the  assumption 
of  hydrologic  interaction  and  interdependence  on  which  delineation  of 
the  AA  is  based.  Consequently,  the  probability  ratings  that  result 
from  the  evaluation  of  an  IA  are  likely  to  be  less  accurate  than 
probability  ratings  that  result  from  the  evaluation  of  the  AA. 


2.6.2  Delineation  of  the  Input  Zone 


The  input  zone  is  an  area  surrounding  the  AA  that  may  have  significant 
impact  on  the  AA  in  terms  of  sediments,  nutrient,  or  contaminant  input.  The 
input  zone  includes  the  area  300  ft  upslope  from  the  AA  boundary.  On 
tributaries,  extend  the  boundary  of  the  input  zone  100  ft  (upstream)  for 
each  10  ft  of  tributary  width  at  its  entry  point  to  the  AA  and  include  the 
areas  on  both  sides  of  tributary  channels  (permanent  and  intermittent)  for  a 
distance  of  300  ft  upslope. 


Figure  3.  Delineation  of  the  assessment  area  in  large  wetlands 


2.6.3  Delineation  of  the  Watershed 


Guidelines  for  delineating  the  watershed  for  fringe  and  nonfringe  wetlands 
are  as  follows: 


(1)  The  watershed  of  tidal  fringe  wetlands  and  nontidal  fringe  wetlands  on 
large  iakes  (e.g.,  greater  than  10  sq.  mi.),  includes  the  area  upslope 
of  the  AA  from  which  water  flows  into  the  AA,  or  until  a  dam  is 
reached.  it  does  not  include  the  watershed  of  contiguous 
w e t  i  and/deep w  a  t  e r  a  :  oar:. 
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(2)  The  watershed  of  nontidal  fringe  wetlands  and  all  nonfringe  wetlands 

includes  the  area  upslope  of  the  AA  from  which  water  flows  into  the  AA, 
or  until  a  dam  is  reached.  In  addition,  the  watershed  of  the  AA 
includes  the  watershed  of  contiguous  wetland/deepwater  areas  if  water 
from  these  areas  enter  the  AA  (e.g.,  flooding). 

For  practical  purposes  it  is  not  necessary  to  actually  delineate  the 
watershed  of  the  AA  on  a  map  for  a  distance  greater  than  5  miles  upstream. 

It  will  be  necessary  to  estimate  the  estimate  the  size  of  the  total 
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watershed  in  sq.  mi.  (i.e.,  less  than  1  mile  ,  1-100  miles  »  100-2,500 
2  2 
miles  ,  or  greater  than  2,500  miles  ). 

2.6.4  Identification  of  Service  Area  and  Delineation  of  Service  Area 
Watershed 

Services  are  wetland  functions  or  values  which  have  a  fairly  well  defined, 
off-site  delivery  point.  The  service  area  is  the  point  to  which  the  service 
is  delivered.  For  example,  the  delivery  point  for  the  fioodflow  alteration 
function  may  be  a  town  downstream  from  the  wetland.  Similarly,  the  delivery 
point  for  the  sediment/toxicant  retention  function  may  be  a  dredged  channel 
downstream  from  the  wetland.  The  potential  exists  for  any  number  of  service 
areas  to  occur  downstream  from  the  AA.  It  is  also  possible  that  there  is  no 
identifiable  service  area  downstream. 

The  ability  of  a  wetland  to  provide  services  diminishes  with  increasing 
distance  downstream  from  the  wetland.  The  following  guidelines,  derived  in 
part  from  the  simulation  study  of  Ogawa  and  Male  (1983),  have  been  developed 
to  gauge  this  diminished  effect. 
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(1)  If  the  wetland  is  nontidal  and: 

(a)  the  watershed  of  the  AA  covers  less  than  20  square  miles,  consider 
service  areas  within  5  miles  downslope  from  the  AA's  outlet  (or 
until  a  dam  is  reached)  to  potentially  benefit  from  wetland  services. 

(b)  the  watershed  of  the  AA  covers  more  than  20  square  miles,  then 
consider  service  areas  within  10  miles  downslope  of  the  AA's 
outlet  (or  until  a  dam  is  reached)  to  potentially  benefit  from 
wetland  services. 

(2)  If  the  wetland  is  tidal  and: 

(a)  the  AA  is  100  acres  or  less,  consider  service  areas  within  1000  ft 
of  the  AA  to  be  potential  beneficiaries  of  wetland  services. 

(b)  the  AA  is  larger  than  100  acres,  consider  service  areas  within  2 
miles  of  the  AA  to  be  potential  beneficiaries  of  wetland 
services . 

The  watershed  of  each  service  area  includes  the  entire  source  area  for 
waters  that  reach  the  service  area  as  surface  runoff  or  channel  flow.  The 
watershed  of  each  service  area  will  be  different;  that  is,  each  successive 
downslope  service  area  will  include  the  watershed  of  the  previous  service 
area(s)  as  well  as  any  new  watershed  area  whose  contributions  enter  below 
the  closest  upstream  service  area. 
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2.7  Task  7  -  Define  Locality  and  Region 

In  some  instances  during  the  evaluatio  it  is  necessary  to  assess  the  wetland 
in  the  context  of  a  larger  surrounding  area.  Two  areas  are  defined  for  this 
purpose.  Locality  is  a  relativiey  small  political  or  hydrologic  area  (e.g., 
township,  county,  section,  watershed,  or  similar  hydrologic  division). 
Region  is  a  larger  political,  ecological,  hydrologic,  or  jurisdictional  area 
(e.g.,  state,  ecoregion,  flyway.  Corps  District,  EPA  Region,  hydrologic 
unit)  which  is  relatively  homogeneous  in  terms  of  topography  and  landscape 
pattern. 

Ideally,  the  selection  of  locality  and  region  will  be  based  on  the 
availability  of  quantitative  data  concerning  wetland  types  and  their  loss 
rates  for  a  locality  or  region.  However,  this  type  of  quantitative  data  is 
often  unavailable.  If  quantitative  data  is  unavailable,  select  the  most 
geographically  restricted  area  as  the  locality,  and  favor  the  use  of 
hydrologic  criteria  over  geopolitical  criteria.  Similarly,  in  selecting 
region,  use  the  most  geographically  restricted  area  that  is  larger  than 
locality,  and  favor  the  use  of  hydrologic  criteria  over  geopolitical 
criteria. 

2.8  Task  8  -  Complete  Form  A:  Site  Documentation 

Form  A  documents  general  information  about  the  wetland  being  evaluated. 

It  serves  as  a  useful  reference  throughout  the  evaluation  procedure  and  as 
documentation  of  the  evaluation  following  its  completion.  Turn  to  Form  A 
(Appendix  A)  and  complete  Part  1. 

Complete  Part  2  of  Form  A  by  sketching  a  map,  or  attaching  a  copy  of  the 
topographic  map.  Include  in  the  sketch,  or  on  the  map  (if  it  is  not  already 
indicated),  the  additional  information  itemized  in  Part  2  of  Form  A.  In 
addition,  determine  the  size  of  each  of  the  following  areas  and  record  your 
answers  in  Part  2  of  Form  A. 

(1)  The  AA  acreage 

(2)  The  IA  acreage  (if  applicable) 

(3)  The  watershed  acreage  of  the  AA 

(A)  The  wetland  acreage  within  the  AA  (AA  acreage  minus  deepwater 
acreage) 

(5)  The  wetland  acreage  within  the  watershed  of  the  closest  service  area 
(watershed  acreage  minus  upland  and  deepwater  acreage) 

(6)  The  wetland/deepwater  acreage  within  the  watershed  of  the  closest 
service  area 

This  completes  the  preparatory  tasks.  Begin  the  evaluation  for  social 
significance  on  the  next  page. 


25 


3.0  SOCIAL  SIGNIFICANCE  EVALUATION 


Social  significance  assess  a  wetland  m  terms  of  its  special  designations, 
potential  economic  value,  and  strategic  location.  The  evaluation  consists 
of  two  levels  of  assessment.  The  first  level  consists  of  31  questions 
designed  to  determine  it  the  wetland  has  specific  character ist i cs  that 
indirectly  indicate  it  may  be  performing  functions  and  values  beneficial  to 
society.  Responses  to  these  questions  are  analyzed  in  a  series  of 
interpretation  keys  that  assign  probability  ratings  of  HIGH,  MODERATE,  or 
LOW  to  ten  wetland  functions  and  values  for  social  significance.  A  Level  1 
assessment  can  be  completed  in  1-2  hours  using  the  information  resources 
described  in  Task  1. 

Read  the  instructions  for  Form  B  (page  B-4)  before  starting  the  socia. 
significance  evaluation.  Record  your  answers  to  the  following  questions  in 
the  appropriate  section  of  Form  B. 

3.1  Social  Significance  Evaluation  -  Level  1  Assessment 

3.1.1  "Red  Flags" 

1.  Are  any  Federal  or  State  endangered  or  threatened  species  (including 
officially  designated  "candidate"  species)  known  to  use  the  AA  regularly? 
(uniqueness /her i tage ) 

2.  Is  the  AA/IA  part  of  an  area  owned  by  an  organized  conservation  group  or 
public  agency  for  the  primary  purpose  of  preservation,  ecological 
enhancement,  or  low-intensity  recreation?  For  example,  a  park,  refuge, 
scenic  route,  water  bank  or  conservation  easement,  historic  site,  marine 
or  estuarine  sanctuary,  wilderness  or  primitive  area,  landmark  area, 
public  recreation  area,  or  research  natural  area,  (uniqueness/heritage) 

3.  Is  the  AA/IA  included  in  a  statewide  listing  of  historical  or 
archaeological  sites?  (uniqueness/heritage) 

4.  Is  the  AA/IA  known  to  have  ecological  or  geological  features 

consistently  considered  by  regional  scientists  to  be  unusual  or  rare  for 
wetlands  in  the  region?  (Answer  "N"  if  the  type  is  merely  sensitive 

or  threatened,  answer  ,rY"  only  if  the  AA  is  indeed  rare  among  regional 
wetland  types.)  Examples  include: 

(a)  Peat  bogs  in  southern  New  England. 

(b)  Fens  in  some  parts  of  the  Midwest. 

(c)  Cypress  swamps  in  northern  states. 

(d)  Spring  communities  in  various  regions. 

(e)  Wild  rice  producing  wetlands  in  the  north-central  U.S. 

( uniqueness /he ri cage ) 

The  AA/IA  designation  indicates  the  question  should  be  answered  for  the 
AA  or  IA  whichever  is  appropriate  for  the  evaluation.  See  page  22  for 
discussion  and  delineation  of  the  IA. 

The  parenthetical  phrase  following  each  question  indicates  which  function 
or  value  the  question  addresses. 
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5.  Does  the  AA/ IA  represent  most  or  all  of  this  wetland  system 
(e.g.t  estuarine,  palustrine,  lacustrine,  etc.)  in  this  locality? 

(all f unc  t ions) 

6.  Have  substantial  public  or  private  expenditures  been  made  to  create, 
restore,  protect,  or  ecologically  manage  the  AA/IA?  Examples  include, 
costs  to  resource  agencies  for  conservation  purchase,  seeding,  fencing, 
maintenance,  water  quality  improvements,  installation  of  fishways  or 
impoundments,  and  improved  accessibility,  (uniqueness/heritage) 

3.1.2  On-Site  Wetland  Social  Significance 

7.  (Answer  "I"  if  the  AA  is  tidal.)  Are  there  biological  communities  in  the 
AA  that  are  stressed  by  saline  springs  or  abnormally  high  salinities,  or 
are  there  wetlands  contiguous  with  the  AA  where  this  situation  exists? 
(ground  water  discharge) 

8.  (Answer  "I"  if  AA  is  tidal.)  Are  there  point  sources  of  pollution 
(e.g.,  hazardous  waste  sites)  or  other  features  of  social  or  economic 
value  (e.g.,  buildings  in  incorporated  areas,  industrial  developments, 
etc.)  within  or  adjacent  to  the  AA  that  might  be  inundated  by  flooding 
of  the  AA?  (floodflow  alteration) 

3.1.3  Off-Site  Wetland  Social  Significance 

For  Questions  9-14,  consider  the  "area  specified"  to  be  the  same  downstream 

area  used  during  the  identification  of  service  areas  (see  page  24). 

9.  (Answer  "I"  if  tidal.)  Are  there  features  of  social  or  economic 

value  within  the  100  year  floodplain  of  the  area  specified  or  has  a  dam. 
with  the  primary  purpose  of  flood  control,  been  proposed  within  5  miles 
upstream  or  downstream  of  the  AA?  (floodflow  alteration) 

10.  Are  any  of  the  following  features  present  within  the  area  specified? 

(a)  Harbors,  channels,  stormwater  detention  ponds,  or  reservoirs  that 
are  dredged  or  cleaned  regularly. 

(b)  Artificial  recharge  pits. 

(c)  Fish  spawning  areas  that  are  known  to  be  sensitive  to  siltation. 

(d)  Commercial  shellfish  beds. 

(e)  Areas  known  to  be  in  violation  of  Section  401  of  the  Clean  Water 
Act  water  quality  standards  due  to  suspended  solid  or  toxicant 
levels.  (sediment/toxicant  retention) 

11.  Are  there  bodies  of  water,  within  the  area  specified,  that  have  been 
targeted  by  government  agencies  as  "priority  areas"  for  construction  of 
wastewater  treatment  facilities  or  other  water  quality  improvement 
projects  because  they  violate  official  water  quality  standards  (e.g.. 
Section  401)  for  metals,  organics,  suspended  solids,  nitrogen,  or 
phosphorous?  (nutrient  removal/ 1 rans f or  mat i on,  sediment/toxicant 
retention) 

12.  Is  there  surface  water  within  the  AA  or  the  area  specified  that  is  a 
major  source  of  drinking  water?  (nutrient  removal /t ransformat  ion, 
sediment/toxicant  retention) 
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13.  Are  either  of  the  following  conditions  present  in  the  area  specified? 


(a)  Bodies  of  water  known  to  be  especially  nut r ient-sens i t ive  or 
subject  to  regular  blooms  of  algae,  aquatic  fungi,  or  oxygen- 
related  fish  kills. 

(b)  Bodies  of  water  known  to  be  in  violation  of  Section  401  water 
quality  standards  due  to  nutrient  levels  (e.g.,  nitrogen, 
phosphorous),  (nutrient  removal/transformation) 

14.  Are  there  swimming/bathing  areas  that  are  used  frequently  in  the  area 
specified?  (nutrient  removal/transformation) 

If  any  of  Questions  9-14  were  answered  "Y,"  refine  your  answers  using  the 
following  procedure:*' 

(a)  Determine  if  condition  (1)  or  (2)  below  is  true.  If  either  of 
these  conditions  is  true,  do  not  change  the  original  "Y" 
answer(s)  in  Questions  9-14  and  continue  with  Question  15.  If 
neither  condition  (1)  or  (2)  below  is  true  go  to  (b). 

(1)  The  land  cover  of  the  watershed  of  the  service  area  closest 
to  the  AA  is  covered  by  more  than  10%  iapervious  surface. 

(2)  Wetlands  and  open  water  (excluding  the  AA)  comprise  less  than 
7%  of  the  watershed  of  the  service  area  closest  to  the  AA. 

(b)  Determine  if  either  of  the  conditions  (1)  or  (2)  above  is  true  for 
the  remaining  service  areas  that  were  identified.  If  either  of 
the  conditions  is  true  for  any  of  the  remaining  service  areas,  do 
not  change  the  original  "Y"  answer(s)  to  Questions  9-14  and 
continue  with  Question  15.  If  neither  of  the  conditions  is  true 
for  any  of  the  remaining  service  areas,  change  all  original  "Y" 
answers  in  Questions  9-14  to  "N",  then  continue  with  Question  15. 


Guidelines : 

*  The  rational  for  this  refinement  is  as  follows.  Wetlands  within  a 
service  area  watershed  with  extensive  areas  of  impervious  surface,  and/or 
few  wetland/deepwater  areas,  are  of  greater  relative  importance  in  terms  of 
providing  functions  and  values  than  wetlands  within  a  service  area  watershed 
with  an  insignificant  area  of  impervious  surface,  and/or  extensive 
wetland/deepwater  areas 


For  Questions  15-18,  consider  the  "ares  specified"  to  be  the  area  within  2 
ailes  of  the  AA's  periaeter  and  within  the  saae  watershed. 

15.  (Answer  "I"  if  tidal.)  Does  a  threatened  or  endangered  species  that  is 
wetland-dependent  regularly  inhabit  the  area  specified?  (ground  water 
discharge ) 


Wr1 
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(Answer  "I"  if  tidal.)  Are  any  of  the  following  features  present  .n  the 

area  specified? 

(a)  Sites  designated  by  US  Environmental  Protection  Agency  (USEPA)  as 
Sole  Source  Aquifers  or  Class  II  (Special)  Ground  Waters. 

(b)  Wells  that  serve  at  least  2,500  people  (people  using  the  well  may  be 
living  outside  the  area  specified). 

(c)  Actively  used  wells  with  yields  that  are  greater  than  the  yields 
shown  for  this  region  on  the  map  in  Figure  4. 

(d)  Wells  that  are  within  a  major  alluvial  valley  (i.e.,  watershed  area 
of  at  least  100  square  miles)  and  have  yields  exceeding  2,500 
gallons  per  minute,  (ground  water  recharge,  ground  water  discharge) 


Figure  4.  Ground  water  regions  of  the  United  Stater,  with  except  ionai  wei 
yields  in  gallons  per  min  (USGS,  1970) 


*,  \  *,  *, 


(.Answer  "I"  if  tidal.)  Do  well  yields  in  the  area  specified  surpos..  t  f. 
criteria  described  in  Question  Idle)  or  does  the  AA  empty  inti  an  area 
(within  2  miles)  where  fish  or  wildlife  use  has  been  c :  it  :  c  a »  .  y  i::;.:  t  ed 
by  excessively  low  water  flow  or  low  water  level  during  dry  years.' 
(ground  water  recharge,  ground  water  discharge) 

(Answer  "I"  if  none  of  Questions  9-17  were  answered  "Y.")  Is  either  of 
the  following  conditions  true  for  any  of  Questions  9-17  that  were 
answered  yes? 

la)  The  AA  is  the  only  AA  in  the  watershed  of  the  closest  service  are, 

lb)  The  AA  is  closer  to  the  service  area  where  the  service  identified 
in  the  question  is  delivered,  than  any  other  AA  (that  cuu.d  be 
delineated  if  desired)  in  the  watershed  of  the  closest  downstream 
service  area.  For  example,  in  Question  12,  the  AA  is  close:  to 
the  service  area  to  which  drinking  water  is  being  supplied  than 
any  other  AA  in  the  watershed  of  the  closest  service  area. 

la! 1  functions) 

Does  the  AA/ IA  act  as  a  buffer  to  features  of  social  or  economic  value 
that  are  situated  in  erosion-prone  or  wave-vulnerable  areas?  (sediment 
stabilization) 

Is  any  of  the  following  true? 

(a)  The  AA/IA  supports  at  least  one  fish  species  that  is  on  USFWS 

National  Species  of  Special  Emphasis  List  (Table  1)  and  is  rare  or 
declining  in  the  region. 

ib)  The  AA/IA  has  a  State  or  Federal  special  designation  relating  to 
its  recognized  fishery  vaiue. 

(c)  There  is  commercial  fishing  or  shellfishing  with  the  AA/IA. 
(aquatic  diversity/abundance) 

is  any  of  the  following  true? 

ia)  The  AA/IA  supports  at  least  one  wildlife  species  that  is  on  USFWS 
National  Species  of  Special  Emphasis  List  (Tabic  1)  and  is  rare  or 
declining  in  the  region. 

lb )  The  AA/IA  has  a  State  or  Federal  special  designation  tel  at ;  ng  to 
its  recognized  wildlife  value. 

i  c)  A  fee  is  charged  at  the  AA/IA  for  consumptive  ihunt  i  ng;  <.  : 
nonconsumptive  (observation)  use  ot  wildlife.  (wild!  i  I  *. 
diversity/ abundance) 

'Answer  "1"  if  less  than  1  acre  of  open  water  is  pres.,  tit  i ::  •  AA. 

Is  the  AA  in  a  waterfowl  use  region  of  major  c  one  e :  n  as  dot  ;  net  tv  ••  *  F 
Frgure  5)  or  iias  it  received  a  priority  rati  rig  ;  n  st  ,it  «.  *•>•«•:  !  w  . 
concept,  plans?  (wild!  lie  d  ;  vc.-t .  1 1  v  •  abundance ) 
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Table  1.  National  Species  of  Special  Emphasis  (Source:  USFWS,  unpubi.  data; 


MAMMALS: 

Grizzly  Bear 
Polar  Beat 
Black-Footed  Ferret 
Sea  Ot  t  e  t : 

Southern 

Alaskan  Population 
Gray  Woi f : 

Eastern 

Rocky  Mountain 
Mexican 

Pacific  Walrus 
West  Indian  Manatee 

BIRDS: 

Brown  Pelican: 

Eastern 
Cal  1 f orn ia 
Tundra  Swan: 

Eastern  Population 
Western  Population 
Trumpeter  Swan: 

Interior  Population 
Pacific  Coast  Population 
Rocky  Mountain  Population 
Greater  White-Fronted  Goose: 

Eastern  Mid-Continent  Population 
Western  Mid-Continent  Population 
Tuie 

Pacific  Flyway  Population 
Snow  Goose: 

Greater, 

Atlantic  Flyway  Population 
Lesser , 

Mid-Cont inent 

Western  Central  Fly way  Population 
Western  Canadian  Arctic  Population 
Wrangei  Island  Population 
Brant: 

Atlantic  Population 
Pacific  Population 
Canada  Goose: 

Atlantic  Fiyway  Population 
Tennessee  Valley  Population 
Mississippi  Valley  Population 
Eastern  Prairie  Population 
Great  Plains  Population 
Ta.i  Grass  Prairie  Population 
H:  Line  Population 
Short  Grass  Prairie  Populat.on 
Western  Prairie  Population 


Rocky  Mountain  Population 
Pacific  Population 
Canada  Goose  (cont.) 

Lesser  (Pacific  Flyway  Population; 
Vancouver 
Dusky 
Cacki ing 
Aleut ian 
Northern  Pintail 
Wood  Duck 
Black  Duck 
Mallard 
Canvasback : 

Eastern  Population 
Western  Population 
Ring-Necked  Duck 
Redhead 

California  Condor 

Osprey 

Bald  Eagle: 

Southeastern  Population 
Chesapeake  Bay  Population 
Northern  Population 
Southwestern  Population 
Pacific  State  Population 
Alaskan  Population 
Golden  Eagle: 

Western  Population 
Peregrine  Falcon: 

Eastern  Population 
Rocky  Mountain  Population 
Southwestern  Population 
Pacific  Coast  Population 
Alaskan  Population  (Arctic,  American 
and  Peal ' s ) 

Attwater's  Greater  Prairie  Chicken 
Masked  Bobwhite 
Clapper  Rail : 

Yuma 

Light-Footed 
Sandhill  Crane: 

Eastern  Population-Greater 
Mid-Cont inent  Population -Lesser 
Canadian-Greater 

Rocky  Mountain  Popui at i on- Gi eat er 
Lower  Colorado  Popuiat ion-Great e: 
Central  Vailey  Population  gieatei 
Pacific  Fiyway  Popuiat . on- Greatet 
Whooping  Crane 
American  Woodcock 
Pi p i ng  P i ove r 


(Cont  i nued  j 
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Table  1.  (Concluded) 

BIRDS 

Least  Tern: 

Interior 
Eastern 
California 
Roseate  Tern 
White-Winged  Dove 
Spotted  Owl  (Northern) 

Red-Cockaded  Woodpecker 
Kirtiand's  Warbler 

REPTILES  AND  AMPHIBIANS: 

American  Alligator 

FISH: 

Sockeye  Salmon  (Alaskan) 

Coho  Salmon: 

Non-Alaskan  U.S.  Stock 
Alaskan  Stock 
Chinook  Salmon 

Cutthroat  Trout  (Western  United  States) 

Steelhead  Trout 

Atlantic  Salmon 

Lake  Trout  (Great  Lakes) 

Striped  Bass 
Cui-ui 
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Figure  5.  Waterfowl  use  regions  of  major  concern  (Source:  USFWS,  unpubl.  data) 

23.  D  oes  this  AA/IA  support  plant  or  animal  species  with  exceptionally 

narrow  habitat  requirements  or  of  extremely  limited  occurrence  in 
this  region  (e.g.,  desert  pupfish)?^  (wildlife  diversity/ 
abundance,  aquatic  divers ity /abundance,  uniqueness/heritage) 

Guide! ines : 

^  Species  for  which  less  than  1%  of  the  other  wetlands  in  the  came  class 

(e.g.,  emergent,  forested,  scrub/scrub)  provide  acceptable  habitat. 


(Answer  "M"  if  the  AA  is  less  than  5  acres  in  size.)  is  the  AA/IA  the 
closest  wetland  to  any  nature  center,  school,  camp,  c cl  lege,  ot  rini  lai 
educational  facility,  and  is  it  within  2,000  ft  of  a  public  road,  whore 
parking  is  allowed?  (uniqueness/heritage) 


Is  the  AA/IA  part  of,  and  essential  to,  an  ongoing,,  i  on;-,  to:!:, 
environmental  research  or  monitoring  program?  vun  :  queries  s/ her  :  t 


Is  the  AA  and  its  watershed  a  "pristine"  natural  area, 
having  no  lasting,  direct  or  indirect,  human  a , t e : a t  ;  or 
(unit  uet.es  j/r.er  i  t  ate  1 
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27.  Is  the  AA/IA  used  regularly  for  recreational  or  consumptive  activities, 
for  which  opportunities  are  otherwise  locally  deficient  as  recognized 
by  a  local  or  state  recreational  plan  (e.g.,  SCORP)?  (recreation) 

28.  Is  the  AA/IA  a  major  public  access  point  to  a  recreational  waterway? 

( rec  reat ion) 

29.  Is  the  AA  located  in  an  urban  area?  (ail  functions) 

For  Questions  30  and  31.  if  data  for  a  more  restricted  region  or  geographic 
area  are  available,  substitute  it  for  the  state  data  shown  in  Table  2. 


30.  Is  the  AA  located  in  a  state  that  is  losing  wetlands  at  a  rate 

greater  than,  or  equal  to,  the  national  annual  average  of  0.42%/year 
(Table  2)?  (all  functions) 


31. 


Is  the  AA's  wetland  acreage  (expressed  as  a  percent  of  the  acreage  of 
wetlands  in  the  watershed  of  the  closest  service  area)  greater  than  the 
annual  percentage  loss  rate  of  wetlands  for  the  state  (Table  2)? 

For  example,  if  the  watershed  of  the  closest  service  area  has  200  acres 
of  wetland  and  the  AA  comprises  20  of  these  acres,  then  20/200  =  0.1 
and  0.1  x  100  =  10%.  The  corresponding  statewide  loss  rate  (for 
Alabama)  from  Table  2  is  0.67%.  Therefore,  the  answer  to  Question  31 


for  this  example  is  "Y"  since  the  calculated  loss  rate  is  greater 
the  state  loss  rate  shown  in  Table  2.1  (all  functions) 


than 


Guidelines : 

1  The  rational  for  Question  31  is  as  follows.  This  question  serves  a 
weighting  mechanism  in  several  of  the  social  significance  keys.  If  the 
wetlands  in  the  AA  represent  an  amount  equal  to,  or  lower  than,  the  average 
state  wetland  loss  per  acre  then  Question  31  has  no  effect  in  the  social 
significance  keys.  However,  if  the  wetlands  in  the  AA  represent  an  amount 
greater  than  the  average  state  wetland  loss  per  acre  the  probability  ratings 
for  several  functions  are  elevated. 

This  completes  the  first  assessment  level  of  the  social  significance 
evaluation.  Interpret  the  responses  to  these  questions  using  the 
interpretation  keys  in  Section  3.2.  or,  alternatively,  interpret  the 
responses  using  the  computer  program  described  in  Appendix  E. 

When  the  interpretation  is  completed  three  options  are  possible: 

(1)  Continue  with  the  second  assessment  level  of  the  social  significance 
evaluation  (page  41),  or 

(2)  Begin  the  first  assessment  level  of  the  effectiveness  and  opportunity 
evaluation  in  Section  4.0. 

(3)  Step  the  evaluation  at  this  point  and  complete  Form  D:  Evaluation 
Summary . 


Table  2.  Acreage  Criteria  for  Oases  (OA)  and  Clusters  (CL)  tor  Emergent  (EM), 
Scrub-Shrub  (SS),  and  Forested  (FO)  Vegetation  Classes,  and  Wetland 
Loss  Rates.  (Source:  USFWS  unpubi.  data.) 


STATE  PALU  STRIKE  (acres/nme2) 
EM  SS/FO 


OA 

CL 

OA 

CL 

AL 

0.4 

2.3 

11.1 

66.5 

AZ 

0.2 

1.3 

1.2 

7.0 

AR 

0.9 

5.6 

9.1 

54.6 

CA 

0.3 

1.6 

0.2 

1.0 

CO 

0.6 

3.7 

0.5 

2.7 

CT 

0.5 

2.9 

7.8 

47.0 

DE 

0.6 

3.8 

9.6 

57.7 

FL 

11.3 

67.8 

21.7 

129.9 

GA 

0.7 

4.2 

15.6 

93.6 

ID 

0.2 

1.4 

0.6 

3.8 

IL 

0.2 

1.1 

2.2 

13.0 

IN 

0.4 

2.6 

0.8 

5.0 

IA 

1.3 

7.6 

1.6 

9.7 

KS 

0.3 

1.9 

0.2 

0.9 

KY 

0.2 

1.1 

0.4 

2.3 

LA 

5.3 

31.8 

21.4 

128.6 

ME 

1.6 

9.9 

8.6 

51.7 

MD 

0.3 

2.0 

3.8 

22.6 

MA 

1.5 

9.1 

10.8 

64.5 

MI 

3.2 

19.2 

9.7 

58.1 

MN 

8.8 

53.0 

9.9 

59.6 

MS 

1.3 

7.9 

14.7 

88.3 

MO 

0.2 

1.4 

1.3 

7.7 

MT 

0.8 

4.6 

0.4 

2.3 

NE 

3.5 

21.1 

1.0 

5.9 

NV 

0.2 

1.0* 

0.1 

_  .  k 

0.1 

NH 

0.6 

3.6 

3.0 

17.8 

NJ 

0.7 

4.1 

13.6 

81.8 

NM 

0.6 

3.7 

0.1* 

0.1* 

NY 

1 . 1 

6.7 

2.7 

16.0 

NC 

1.7 

10.2 

19.0 

113.9 

ND 

7.1 

42.7 

0.5 

3.1 

OH 

0.7 

4.4 

1.2 

6.9 

OK 

0.4 

2.6 

2.5 

15.1 

OR 

1.6 

9.7 

0.8 

4.6 

PA 

0.3 

1.8 

1.6 

9.4 

RI 

0.5 

3.0 

7.9 

47.1 

SC 

1.3 

7.8 

25.1 

150.8 

SD 

3.2 

18.9 

0.2 

1.1 

TN 

0.4 

2.3 

2.9 

17.4 

TX 

1.1 

6 . 4 

1.0 

6.  1 

UT 

0.9 

5.6 

0.4 

2.3 

VT 

0.7 

4.2 

4.  1 

24.5 

VA 

0.3 

1.8 

3.3 

19.6 

ESTUARINE  (acres/mile  shoreline) 
EM  SS/FO 

OA  CL  OA  CL _ 

7.6  45.6  ND 


6.1 

36.8 

ND 

5.9 

35.3 

1 

1 

47.1 

282.7 

1 

1 

27.8 

166.5 

13 

78 

29.3 

175.7 

1 

1 

48.8 

292.9 

ND 

4.6 

27.6 

ND 

10.3 

62.0 

1 

1 

1  u> 

1  • 

1  o 

18.2 

1 

1 

4.8  28.7  ND 


4.3  25.6 


6.6  39.9  ND 

10.4  62.5  ND 


8.7  51.9  ND 


16.5  99.3  ND 

32.4  194.3  1  1 


32.9  197.6  ND 


14.25  85.5  ND 


LOSS  RATE 
(%/year) 


0.67 
0.42 
1.80 
0.42 
0.42 
0.35 
0.81 
0.57 
0.35 
0.42 
0.84 
0.67 
0.67 
0.42 
0.67 
0.84 
0.35 
0.35 
0.35 
0.67 
0.67 
1.48 
0.67 
0.42 
0.42 
0.42 
0.35 
0.35 
0.42 
0.35 
0.65 
0.42 
0.67 
0.42 
0.42 
0.35 
0.35 
0.35 
C .  42 
0.67 
0.42 
0.42 
0.35 


•irU — 

kkk 

k  k  k 
kkk 
kk 


kk 

kkk 
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Table  2  (Concluded) 
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STATE  PALUSTRINE  (ac res/ m 1 i e")  ESTUARINE  (acres/mile 


iu  ;  t'  i  .  nc 


SS/FO 


SS/rO 


■ /  v  far 


OA 

CL 

OA 

CL 

OA 

CL  OA  CL 

WA  1.6 

9.7 

0.8 

4 .  b 

1.8 

10.7 

0 

WV  9.2 

1.0 

0.5 

3.2 

ND 

ND 

0 

WI  3.2 

19.2 

9.9 

59.3 

— 

- -  _ 

0 

WY  0.7 

4.2 

0.4 

2.3 

0 

W  e  1 1  and 

acreage 

estimates 

were  not  ava. 

lable  for  th is  s 

t  a  t  e ,  s  o 

nearby  states  were 

used. 

More 

detailed  or 

accurate  data  ori 

wet. and 

densities  from  state  or 

local 

agencies  may 

be  subst 1 tutec  i 

.  f  a  v  a  w  .i  a 

following  formula  should  be  applied  to  improve  the  definition  of  clusters 
and  oases:  Oasis  -  0.2x;  Cluster  -  x  +  0.2x  (where  x  -  mean  statewide 
density  of  wetlands  in  acres  per  square  mile). 


State  data  were  statistically  insignificant,  and  figures  represent 
regional  (flyway)  data.  Substitute  more  detailed  or  accurate  data  :i 
avai lable . 


State  data  were  statistically  insignificant,  and  figures  represent  the 
national  loss  rate  (0.42%).  Substitute  more  detailed  or  accurate  data  if 
available. 
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3.2  Social  Significance  Evaluation  -  Level  1  Interpretation 

This  section  outlines  the  procedure  for  interpreting  the  responses  to 
questions  in  the  first  level  of  the  social  significance  evaluation  and 
assigning  probability  ratings  of  HIGH,  MODERATE,  or  LOW  to  functions  and 
values  in  terms  of  social  significance. 

Place  Form  B  and  the  Social  Significance  Keys  in  front  of  you.  Note  that 
there  is  an  separate  key  for  each  of  the  functions  and  values  to  be 
evaluated.  Each  key  consists  of  a  series  of  boxes.  Within  each  box  are 
coded  references  to  a  single  question,  or  group  of  questions  from  the  Level 
1  assessment.  Each  coded  reference  is  followed  by  a  specified  answer  of  "y" 
(yes)  or  "n"  (no).  Within  the  boxes,  "/"  should  be  read  as  "or."  For 
example,  in  the  ground  water  recharge  key  the  first  box  contains  the 
statement  "Q16/17  -  y."  This  translates  into,  "Were  Questions  16  or  17 
answered  yes?"  A  true  (T)  and  false  (F)  arrow  emerges  from  each  box. 

Follow  the  true  arrow  if  all  questions  within  the  box  were  answered  as 
specified.  Follow  the  false  arrow  if  all  questions  were  not  answered  as 
specified.  Proceed  through  the  key  from  box  to  box  until  a  HIGH,  MODERATE, 
LOW,  or  UNCERTAIN  probability  rating  is  specified.  Then  proceed  to  next  key 
until  all  function  and  values  have  been  assigned  a  probability  rating  for 
social  significance.  Record  the  probability  ratings  for  each  of  the 
functions  and  values  in  the  Social  Significance  column  of  Form  D. 


^Social  Significance  Keys 


Ground  Water  Recharge 


Ground  Water  Discharge 
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Q15/16/17  =  y 

- 

Le _ c 
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3.3  Social  Significance  Evaluation  -  Level  2  Assessment 

Social  significance  level  2  assessment  is  an  opt  ional  step  to  :  el  me  t  i.t 
probability  rating  for  uniqueness/heritage.  The  probability  rating  :  : 

uniqueness/heritage  assigned  during  Level  1  assessment  is  refined  by 
considering  how  other  wetlands  in  a  selected  area  (context  region!  art 
related  to  the  wetland  being  evaluated.  The  ideaj  approach  for 
accomplishing  this  goal  would  be  to  assess  uniqueness/heritage  for  a., 
wetlands  in  the  context  region  and  then  scale  the  probability  rating  for 
uniqueness/heritage  for  the  wetland  of  interest  accordingly,  in  the  mure 
realistic  approach  (in  terms  of  effort)  that  follows,  single-characteristic 
assessments  are  tallied  for  all  wetlands  in  the  context  region  to  improve 
the  uniqueness/heritage  estimate. 

3.3.1  Selection  of  Context  Region 


r. 


There  are  several  options  for  choosing  a  context  region.  Select  the  context 
region  that  coincides  with  available  manpower  and  project  objectives.  The 
smallest  area  you  may  wish  to  use  as  a  context  region  is  locality.  A 
disadvantage  in  using  locality  is  that  difficult  to  compare  wet. and 
ur.iqueness/her itage  in  localities  of  greatly  different  size.  Larger 
localities  are  more  likely  to  have  a  greater  number  of  wet.ands,  and  thus  more 
wetland  types.  Although  this  increases  the  probability  of  there  being  an 
especially  rare  or  unique  type,  the  relative  value  of  each  wet. and  may  seem 
smai ier . 


Pi 


Another  option  for  the  context  region  is  to  use  a  standard  density  circle 
(SDC).  A  standard  density  circle  is  a  circ.e  drawn  to  inciude  a 
predetermined  number  of  wet.ands  (typically  30).  Within  any  two  SDC's,  the 
probability  of  encountering  a  rare  type  of  wetland  is  greater.  Thus, 
wetland  comparisons  based  on  scarcity  and  uniqueness  have  a  statistical 
basis.  A  third  option  is  to  use  the  watershed  of  a  service  area  or  USGS 
hydrologic  unit  as  the  context  region.  Although  such  an  option  has  little 
political  relevance  and  makes  comparisons  statistically  less  reliable,  it 
accounts  for  the  potential  interactions  among  wetlands  and 
uniqueness/heritage  values.  Other  options  include  evaluating  wet. and;:  in 
terms  of  their  uniqueness/heritage  in  an  ecoregion  (see  Bailey  1978)  or 
within  a  local,  state,  or  jurisdictional  district.  These  options  may 
require  extensive  effort  to  examine  and  classify  wetlands.  The  resu.t, 
however,  would  be  a  more  realistic  perspective  on  uniqueness/heritage  of  a 
particular  wetland. 

3.3.2  Assessment  Procedure 

Assess  the  uniqueness/heritage  of  the  AA  using  the  following  steps: 

(1)  Se.ect  the  context  region. 

(2)  Obtain  NW I  wetland  classification  maps  for  the  context  region.  It  NW 1 
maps  are  not  available  and  no  regional  wet. and  class: 1 ication  maps  are 
available,  a  classification  of  the  wetlands  within  the  context  region 
must  first  be  completed  using  aerial  photography,  fre.d  v.  s.ts,  etc. 

(3)  From  the  wetland  classification  map  tai iy  the  number,  and 
convenient,  the  acreage  of  ail  wet.ands  according  to  wet  ,  an.:  sy.  ter.,  and 
class,  and  if  possible  subclass  and  hydrope:  rod. 

(4)  Calculate  percentages  for  the  categories  tai. red  in  Ltep  . 
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3.4  Social  Significance  Evaluation  -  Level  2  Interpretation 

It  none  ui  the  ttu;  quett  :a:.  above  \a  •  vi  war  answer «  c  >  ..v  *  . 

the  uniqueness,  her : tag*  row  ot  ti.t-  :gti :  t  .cam  e  «  :  .  un  *  :  b  <  .  n.  .  .  .  r 

only  one  of  the  fc-ui  question;:  above  (a- vi;  was  «t:.-w<  ini  •  i.t*  •  .i 

MODERATE  on  Form  D  in  the  uniqueness /net  i  t  age  :  ow  «  t  toe  .  oc  a.  ,  :  ..  at.<  • 

column.  it  more  t ban  one  of  the  f out  quest  tons-  above  ta  -Cj  w»  :*  :  <-c 

"Y,"  place  a  rating  of  HIGH  in  the  uniqueness/her  ;  r  age  row  v  :  the  .;><  .  «• . 
significance  column  of  Form  D.  If  a  higher  pt  obab  :  s  . :  y  :  at  :r.g  has  a  . :  oady 
been  assigned  to  uniqueness/heritage  as  a  result  of  the  Level  1  asr.e.  sn.ent , 
do  not  replace  it  with  a  lower  probability  rating.  Enter  the  app; opr  tat  e 
code  next  to  the  uniqueness/heritage  probability  rating  to  nd  .cat  e  me  t  y  po¬ 
of  Levei  2  assessment  that  was  done.  For  example: 

Context  Region  Wetlands  Classification  Code 

SDC  Hydroperiod  SDC-HP 

Locality  Class,  subclass  L-C.SC 

Hydrounit  Class,  hydroperiod  HU-C.HP 

This  completes  the  second  level  assessment  of  the  social  significance- 
evaluation.  Two  options  are  now  possible: 

(1)  Continue  with  the  effectiveness  and  opportunity  evaluation  in 
Section  4.0. 

(2)  Stop  the  assessment  at  this  point  and  complete  the  evaluation  by 
filling  in  the  appropriate  portions  of  Form  D. 
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4.0  EFFECTIVENESS  AND  OPPORTUNITY  EVALUATION 

The  effectiveness  and  opportunity  evaluation  assesses  the  capability  and 
opportunity  of  a  wetland  to  perform  functions.  The  evaluation  consists  of 
a  series  of  questions  designed  to  characterize  the  wetland  and  the 
surrounding  area  in  terms  of  its  physical,  chemical  and  biological 
attributes.  The  evaluation  has  three  levels  of  assessment.  Each  successive 
level  of  assessement  adds  to  the  information  gathered  during  previous  levels 
to  build  a  more  detailed  characterization  of  the  wetland  and  the  surrounding 
area.  Corresponding  with  the  more  detailed  characterization  of  the  wetiand 
is  an  increased  confidence  in  the  probability  ratings  resulting  from  the 
assessment.  The  level  of  assessment  chosen  will  depend  upon  time  and 
information  available,  as  well  as  the  confidence  desired.  Experience  has 
shown  that  the  second  level  of  assessment  provides  a  reasonable  balance 
between  these  three  factors  for  most  evaluation  situations. 

The  first  level  of  assessment  can  be  conducted  in  the  office  using  the 
information  resources  described  in  Task  1  and  will  take  approximately  1  hour 
to  complete.  The  second  level  of  assessment  requires  visiting  the  wetland 
site  for  observation  and  data  collection.  This  level  will  take 
approximately  1-3  hours  to  complete.  The  third  level  of  assessment  requires 
requires  detailed  (and  in  some  cases  long  term)  physical,  chemical,  and 
biological  monitoring  data  from  the  wetland  site.  The  time  required  for 
this  level  varies  depending  on  the  size  and  complexity  of  the  wetland  being 
evaluated . 

An  interpretation  key  specific  to  each  function  assigns  probability  ratings 
of  HIGH,  MODERATE,  or  LOW  to  eleven  wetland  functions  in  terms  of 
effectiveness,  and  three  wetland  functions  in  terms  of  opportunity.  The 
interpretation  keys  that  assign  probability  ratings  for  effectiveness  and 
opportunity  were  constructed  with  the  assumption  that  responses  from  the 
questions  in  the  first  and  second  level  of  the  effectiveness  and  opportunity 
evaluation  would  be  available  for  interpretation.  The  only  provision  made 
for  partially  completed  data  sets  (i.e.,  unknown  answers)  is  in  the  case  of 
a  Level  3  assessment  (Questions  51-64).  If  all  Level  1  and  2  questions  are 
not  answered  (unless  specified  in  the  question  itself),  the  validity  of  the 
probability  ratings  is  uncertain.  Therefore,  it  is  recommended  that 
effectiveness  and  opportunity  evaluations  be  conducted  at  Level  2  or  3. 

4.1  Effectiveness  and  Opportunity  Evaluation  -  Level  1  Assessment 

1.  CLIMATE 

1.1  Is  the  AA  located  in  one  of  the  precipitation  deficit  region  shown  in 
Figure  6  or  does  local  data  indicate  that  on-site  evaporation  exceeds 
precipitation  on  an  annual  basis? 
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Figure  6.  Precipitation  deficit  regions  of  the  United  States  (Source:  USGS 
1970)  v  te:  Use  local  data  if  available,  especially  in  the 
mountainous  regions  of  the  western  United  States.) 


1.2  Is  either  of  the  following  conditions  true? 

(a)  The  AA  is  located  in  one  of  the  intense  storm  regions  shown  in 
F igure  7. 

(b)  The  rainfall  erosivity  factor  for  the  area  is  greater  than  300'*' 
and  if  the  AA  is  in  a  tidal  area,  tidal  range  is  less  than  3  ft? 

Gu  ide 1 ines : 

*  This  factor  ( E I ^ q  in  the  Universal  Soil  Loss  Equation)  is  available  from 
yi.ur  local  Soii  Conservation  Service  office. 

1.3  Joes  the  entire  AA  freeze  over  for  more  than  1  month  during  most  winters? 
( I  f  unknown,  estimate  based  on  climate,  salinity,  flow,  depth.,  size,  and 
presence  of  springs.) 


AA 


WET  2 .  0 


50' 

CONSTRICTION 


Figure  6.  Example  of  a  forested  corridor  connecting  the  AA/IA  to  adjacent 
forested  areas  (Note:  In  the  figure,  a  10-acre  forested  AA/IA 
is  connected  by  a  forested  corridor  to  a  40-acre  forest  within  1 
mile.  However,  the  corridor  has  a  constriction  of  less  than  150 
ft.  therefore.  Questions  2.2.1  and  2.2.2  wouid  be  answered  "N.") 


3.  COMPLEX.  CLUSTER.  OASIS 

3.1  Are  there  other  wetlands  within  1  mile  of  the  AA? 

3.2  Within  1,000  yd  of  the  AA's  center  (or  within  1  mile  along  the 

shoreline  if  the  AA  is  tidal),  is  the  acreage  cf  eme:gent  or  scrub- 
shrub/  f  or  es  t  ed  wetland  classes^  greater  than  the  criteria  acreage 
shown  for  the  corresponding  type  in  the  "cluster"  columns  of  Table  21 

3.3  Within  1,000  yd  of  the  AA's  center  (or  within  1  mile  al  ong  the 

shoreline  if  the  AA  is  tidal),  is  the  acreage  of  emergent  or  sc  rub- 

shrub/ forested  wetland  classes^  less  t har.  the  criteria  acreage  shown 
for  the  corresponding  type  in  the  "oasis"  columns  of  Table  2? 

Guide!:  r.es  : 

*  For  Question  3.2  if  both  emergent  and  scrub- shr ub/t or es t ed  classes  are 

present,  use  the  class  with  the  greater  acreage. 

**  For  Question  3.3  if  both  emergent  and  sc  r  ub-shr  uh  / 1  u:  e.  ted  ciacsts  art 

present  use  the  class  with,  the  lesser  acreage. 
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4.  LOCATION  AND  SIZE 

4.1  Is  the  AA  within  5  miles  of  tidal  waters,  the  Great  Lakes,  or  a 
river  of  at  least  100  miles  length? 

4.2  The  watershed  of  the  AA  is: 

4.2A  Less  than  1  square  mile? 

4.2B  1-100  square  miles? 

4.2C  100-2,500  square  miles? 

4. 2D  greater  than  2,500  square  miles? 

5.  ASSESSMENT  AREA/WATERSHED  RATIO 

1  2 

5.1  What  percentage  of  the  AA  watershed  acreage  does  the  AA  comprise? 

5.1.1  Less  than  5%  o_r  less  than  10%  if  region  is  dry. 

5.1.2  More  than  20%  or  more  than  15%  if  region  is  dry. 


Guidelines : 

^  If  the  AA  is  a  subsample  of  a  larger  hydrologically  interdependent  AA  (see 
page  22),  use  the  acreage  of  the  larger  AA  to  answer  this  question. 

Using  the  acreages  from  Form  A,  Part  2,  perform  the  following  calculation: 
AA  acreage/AA  watershed  acreage  x  100. 

5.2  Do  upslope  AA's  comprise  more  than  5%  of  the  total  acreage 

of  this  AA  watershed  (Figure  9)  or;  more  than  3%  if  region  is  dry? 

Guidelines : 

1  Determine  acreage  of  all  upslope  AA's  in  watershed  of  AA  and  using  the 
watershed  acreage  from  Form  A,  Part  2,  perform  following  calculation: 
upslope  AA  acreage/AA  watershed  acreage  x  100. 


6.  LOCAL  TOPOGRAPHY 

6.1  Are  any  of  the  following  conditions  present? 

(a)  The  AA  is  a  playa. 

(b)  The  drop  in  elevation  from  the  downslope  end  of  the  AA  to  a 
point  2  miles  downslope  (or  to  the  bottom  of  a  valley,  whichever 
comes  first)  is  greater  than  the  rise  in  elevation  from  the  upslope 
end  of  the  AA  to  a  point  2  miles  upslope  (or  to  the  top  of  a 

i idge,  whichever  comes  first)  (Figure  10). 

(c)  The  AA  is  located  within  2  miles  of  a  topographic  divide  that 
separates  two  major  watersheds^  and  is  not  at  the  toe  of  a  slope 
of  greater  than  20%  (Figure  11). 

Guidel ines : 

*  A  major  watershed  contains  a  rive:  channel  of  at  least  100  ft  width  from 
bank  to  bank. 
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Figure  9.  Upslope  AA's  in  relation  to  the  watershed  (Note:  In  the  figure 

upslope  AA's  comprise  more  than  5  percent  of  the  watershed  area 
excluding  the  AA,  therefore.  Question  5.2  -  "Y.") 
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Figure  10.  Elovational  change  upslope  and  downsicpe  of  the  AA  (Note:  In 

the  figure,  the  downslope  rlevational  change  of  80  ft  is  greater 
than  the  upslope  elevational  change  of  20  ft;  therefore. 

Question  6.1  would  be  answered  "Y.") 


Figure  11.  Example  of  a  topographic  feature  dividing  watersheds  (Note:  In 
the  figure,  a  ridge  line,  within  2  miles,  divides  two  watersheds; 
therefore.  Question  6.1  would  be  answered  "Y.") 


6.2  Do  soil  maps,  geologic  maps,  or  field  inspection  indicate  that  any  of 
the  following  is  true? 

(a)  A  geologic  fault,  oriented  perpendicular  to  surface  flow,  is  present 
within  the  AA. 

(b)  Within  the  AA's  watershed  the  permeability  of  the  soils  decreases 
in  a  downsiope  direction  toward  the  AA.  If  unknown,  assume  that 
decreased  permeability^  is  represented  by  increased  prevalence  of 
marine  clays  or  fine  particled  soils,  shallower  depth  to  bedrock, 
or  decreased  prevalence  of  talus  or  coarse  alluvial  sediments 
(such  as  occur  at  the  mouths  of  canyons  in  glacial  moraine  areas 
or  at  the  base  of  avalanche  paths). 


i t  the  base 


thougnt  l. :  a. 


relatively  steep  regional  slope. 
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7.  GRADIENT 


(.Answer  "1"  if  Question  41  can  and  w  r  .  I  be  answered  o: 
tidal.)  Is  either  of  the  following  true? 


. life  wi/  is  : s 


(a)  The  AA/IA  does  not  have  a  channel  or  the  annual  floodplain  is 
wider  than  the  channel. 

(h)  The  channel  gradient  of  the  AA/IA  is  less  than  the  cor  respond  in 
gradient  value  shown  in  Table  3.^ 


Guidelines  r 


^  Determine  the  AA/IA's  gradient  (see  Figure  12;  and  compare  the  ca.cuii 
gradient  value  to  the  gradient  value  shown  in  Tab±e  3  for  the  selected 
roughness  coefficient  (columns)  and  depth  (rows). 


ret  e  rrr.  m  r  rtf  graaier.i  r.i  c.-.e  ns/  i  t-.  using  tctu.-ram. 
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Table  3.  Gradient  Necessary  tu  Create  Deposr t xonai  Velocity  Conurt  .utii. 


(Interpreted  from  SCS  curves  for  channel 

flow.) 

Mean  Depth 

(ft)  N  >  0 . 125 1 

N  • 

=  0.0802  N  = 

-  0.0503 

N  <  0.0354 

<  0.5 

<  0.0250 

< 

0.0100  < 

0.0038 

<  0.0018 

0.5-1 

<  0.0150 

< 

0.0060  < 

0.0023 

<  0.0012 

1-2 

< 

0.0030  < 

0.0012 

<  0.0006 

2-3 

< 

0.0017  < 

0.0006 

<  0.0003 

3-45 

< 

0.0013  < 

0.0005 

<  0.0002 

4-65 

< 

0.0008  < 

0.0003 

<  0.0001 

6-85 

< 

0.0006  < 

0.0002 

<  0.0001 

8-105 

< 

0.0004  < 

0.0002 

— 

10-125 

< 

0.0003  < 

0.0001 

1  Densely 

wooded  floodplains 

("N” 

is  Manning's  ro 

ughness 

coefficient). 

2  Densely 

vegetated  emergent 

wetlands  not  totally 

submerged  by  floodflow 

3  Moderately  vegetated  or  totally  submerged  (by  floodwater)  emergent 
wetlands,  or  with  boulders. 

4  Unobstructed  channels. 

5  Assumes  width,  perpendicular  to  flow  is  <8  ft.  If  channel  is  8-20  ft 
wide,  the  value  in  the  row  immediately  below  the  value  identified  should 
be  used.  If  channel  is  wider  than  20  ft,  answer  "I." 


8.  INLETS.  OUTLETS 

Does  surface  water  enter  and/or  exit  the  AA  through  an:1 

8.1  Inlet  with  permanent  flow? 

8.2  Inlet  with  intermittent  flow? 

8.3  Outlet  with  permanent  flow? 

8.4  Outlet  with  intermittent  flow? 

Guidelines : 

1  (a)  Do  not  consider  precipitation  or  sheetflow  to  be  surface  water. 

(b)  Consider  fringe  wetlands  to  have  both  a  permanent  inlet  and  outlet. 

(c)  Inlets  and  outlets  regularly  flooded  by  the  tide  are  permanent. 

9.  CONSTRICTION 

9.1  Is  any  of  the  following  true? 

(a)  Channel  flow  is  present,  and  the  width  of  the  AA/IA's  outlet(s), 
at  annual  high  water,  is  less  than  one-third  the  average  width  of 
the  AA/IA  perpendicular  to  flow  (Figure  13A). 

(b)  Channel  flow  is  present,  and  the  cross-sectional  area  of  the 
AA/IA's  outlet(s)  is  less  than  the  cross-sectional  area  of  the 
inlet(s)  (Figure  13A) . 

(c)  Channel  flow  is  not  present  (i.e.,  AA/IA  has  no  gradient  or  is 
tidal),  and  the  total  width  of  the  AA/IA's  outlet(s)  is  less  than 
one-tenth  the  average  width  of  the  AA/IA  (Figure  13B). 
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Figure  13.  Examples  of  constricted  outlets  (Note:  In  Part  A,  the  width 
and/or  cross-sectional  area  of  the  outlets  (W1  and  W2)  is  less 
than  1/3  of  the  inlet  (W3).  In  Part  B,  there  is  no  channel 
flow,  and  the  outlet  (Wl)  is  less  than  1/10  the  average  width  of 
the  AA1  (not  shown).  In  both  cases  the  outlet  is  constricted.) 


9.2  (Answer  "I"  if  tidal.)  Does  sheetflow  from  a  contiguous  body  of  water 
inundate  wetlands  in  the  AA/IA  at  least  once  a  year,  and  subsequently 
exit  the  wetland  through  a  constricted  outlet (s)  or  not  exit  the  AA/IA 
wetland  at  all  (Figure  14)? 

9.3  (Answer  "I"  if  the  AA/IA  has  no  outlet.)  Does  outflow  (if  any)  from 
the  AA/IA  originate  mostly  from  precipitation  or  snowmelt  occurring 
within  the  AA/IA  (i.e.,  AA/IA  has  little  or  no  watershed)? 


10.  WETLAND  SYSTEM 

Which  wetland  system  covers  the  greatest  area  in  the  AA/IA? 

10. A  Lacustrine  (no  woody  or  persistent  emergent  vegetation) 

10. B  Palustrine 

10. C  Riverine  nontidal  (no  woody  or  persistent  emergent  vegetation) 
10. D  Riverine  tidal  (no  woody  or  persistent  emergent  vegetation) 

10. E  Estuarine 
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FLOOD  CONDITIONS 


*>. 


NONFLOOD  CONDITIONS 


Figure  14.  Example  of  a  seasonally  constricted  outlet 


11.  FRINGE  WETLAND  OR  ISLAND 

Is  the  AA/IA  part  of  a  fringe  wetland  or  an  island  or  does  the  AA/IA 
comprise  all,  or  most  of,  a  fringe  wetland  or  island? 


12.  VEGETATION  CLASS /SUB CLASS  (PRIMARY) 

Select  from  the  list  below,  the  vegetation  class^  (e.g.,  forested, 
emergent,  etc.)  and  subclass  (e.g.,  needle-leaved  evergreen,  broad-leaved 
deciduous,  etc.)  that  is: 


(a)  Dominant^  in  the  AA/IA? 


v  V  ' 

'/AV, 


I 


(b)  Dominant  at  the  edge  of  open  water  of  Zones  B  and  C  (Figure  15). 
(Exclude  the  subclass  rooted  vascular,  "12Cc".) 

(c)  In  contact  with  water  over  the  largest  area  of  the  AA/IA  (i.e., 
roots  and  stems  inundated). 

Circle  ,TY"  on  the  answer  sheet  for  the  classes  and  subclasses  that  were 
selected.  Circle  "N"  for  the  classes  and  subclasses  not  selected. 
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12. A  Forested? 

Aa  and  dead? 

Ab  and  needle-leaved  evergreen? 

Ac  and  broad-leaved  evergreen? 

Ad  and  needle-leaved  deciduous? 

Ae  and  broad-leaved  deciduous? 

12. B  Scrub-shrub? 

Ba  and  dead? 

Bb  and  needle-leaved  evergreen? 

Be  and  broad-leaved  evergreen? 

Bd  and  needle-leaved  deciduous? 

Be  and  broad-leaved  deciduous? 

12. C  Aquatic  bed? 

Ca  and  algal? 

Cb  and  floating  vascular? 

Cc  and  rooted  vascular? 

Cd  and  aquatic  bryophyte  (moss  or  liverwort)? 

12. D  Emergent? 

Da  and  persistent? 

Db  and  nonpersistent? 

12. B  Moss-lichen? 

Guidelines : 

1  "Dominant"  in  this  question  means  the  class  or  subclass  that  covers  the 
greatest  area.  However,  if  12.A  (forested)  and  12.B  (scrub/shrub)  together  or 

12.  C  (aquatic  bed)  and  12.D  (emergent)  together  cover  a  greater  area  than  any 
other  single  class,  answer  "Y"  to  the  larger  of  the  two  classes.  Apply  this 
procedure  on  a  subclass  level  by  grouping  evergreens  (all  4),  deciduous  (all 
4),  or  dead  (both).  For  example,  if  the  four  evergreen  subclasses  together 
cover  a  greater  area  than  any  other  single  subclass,  answer  "Y"  to  the 
largest  of  the  four  subclasses. 

13.  VEGETATION  CLASS/SUBCLASS  (SECONDARY) 

Select  from  the  vegetation  classes  and  subclasses  listed  in  Question  12 
those  that  comprise  10%  of  the  AA/IA  or  at  least  1  acre  of  the  AA/IA? 

14.  ISLANDS 

Is  the  AA/IA  an  island  or  does  it  contain  part,  or  all,  of  an  island  that 
is : 

14.1  At  least  25  sq  ft  in  size  and  at  least  50  ft  from  the  shoreline? 

14.2  Ac  least  2  acres  in  size,  separate^  from  the  mainland  by  water  at 
least  30  in.  deep,  and  at  least  2  miles  offshore  if  the  wetland 
systen  is  marine  or  0.5  mile  offshore  if  the  wetland  system  is  not 


UPLAND 


ZONE  A 


ZONE  B 


ZONE  C 


UPLAND 


ZONE  A  IS 

111  VARIABLE  SATURATED.  BUT  SURFACE  WATER  IS  NOT  PERMANENT 
121  MORE  LIKELY  TO  BE  VEGETATED  WITH  FACULTATIVE  SPECIES 
ZONE  B  IS 

(1 )  SURF  ACE  WATER  IS  PRESENT  AT  THE  SPECIFIED  SEASON  OR  TIDE 
l?l  MORE  LIKELY  TO  BE  VEGETATED  WITH  OBLIGATE  SPECIES 
131  MADE  OF  THE  FOLLOWING  SUBZONES 


(oB)  OPEN  WATER 
IvBi  VEGETATED 
t-B‘  ERECT  VEGETATION 


ROBUST  VEGE  TATION 
SUBMERGED  VEGE  TATIOH 


ill  OPEN  WATER  WITH  A  UE  PTH  OF  AT  LEAST  1,6  11  '?MI 


v'lj 


■  y  .-V 


15.  VEGETATION/WATER  INTERSPERSION 

(Answer  "I"  to  all  of  15.1  if  the  wetland  system  is  riverine.  Answer  "Y"  tt 
15. 1A  if  surface  water  is  absent.)  Does  the  horizontal  patcern  of  erect 
vegetation  in  Zone  B  (Figure  15)  consist  of: 

15. 1A  Relatively  few,  continuous  areas  supporting  vegetation  with  little 
r  no  interspersion  with  channels,  pools,  or  flats  (Figure  16)? 

15. IB  A  condition  intermediate  between  the  conditions  described  in  15. 1A 
and  15. 1C.? 

15. 1C  A  mosaic  of  relatively  small  patches  of  vegetation  (i.e.,  none 
smaller  in  diameter  than  two  times  the  height  of  the  prevailing 
vegetation)  interspersed  with  pools,  channels,  or  flats  (Figure  16)? 

15.2  (Answer  "I"  if  channel  or  tidal  flow  never  occurs  in  the  AA/IA.)  Is 
either  of  the  following  conditions  present  in  that  portion  of  the 
AA/IA  having  measurable  flow? 

(a)  Vegetation  in  Zone  B  consists  mainly  of  persistent  emergent 
distributed  in  the  mosaic  pattern  described  in  15. 1C. 

(b)  Under  average  flow  conditions,  water  enters  the  AA/IA  in  a 
channel  and  then  spreads  out  over  a  wide  area. 


Figure  16.  Examples  of  low  and  high  vegetation/water  interspersion  (Note: 

In  this  figure.  Part  A  exemplifies  low  vegetation/water 
interspersion  (Question  15. 1A  =  "Y"),  and  Part  B  exemplifies  high 
vegetation  water  interspersion  (Question  15. 1C  -  "Y").) 


jgL m  mV  ifVau  ■  -  VV.  f  A  J wV  mV  mV 
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16.  VEGETATION  CLASS  INTERSPERSION 


The  horizontal  pattern  of  vegetation  classes  (e.g.,  forested,  aquatic  bed, 
scrub-shrub)  in  the  AA/IA  consists  of: 


16. A  Relatively  homogeneous  areas  supporting  a  single  vegetation  class  with 
little  or  no  interspers ion  between  these  homogeneous  areas  (Figure  17) 


16. B  A  condition  intermediate  between  the  conditions  described  in  16. A  and 
16.  C? 


16. C  A  highly  interspersed  mosaic  of  relatively  small  areas  (not  less  than 
100  sq  ft)  which  support  different  vegetation  classes  (Figure  17). 


F igure  1 7 , 


Examples  of  low  and  high  vegetation  class  interspersicn  (Note: 
the  figure.  Part  A  exemplifies  low  vegetation  class  mterspers.o 
(Question  16A  =  ,rY"),  and  Part  B  exemplifies  high  vegetation  cla 
interspers ion  (Question  16C  =  "Y").) 


/  v.v.''.  V.A' 
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17.  VEGETATION  FORM  RICHNESS 


Are  any  of  the  following  statements  true! 

(a)  The  AA/IA  is  1-10  acres  and  supports  at  least  three  vegetation 
classes  (none  of  which  comprises  more  than  70%  of  the  AA/IA's 
vegetation)  or  at  least  four  vegetation  subclasses. 

(b)  The  AA/IA  is  10-100  acres  and  supports  at  least  three  vegetation 
classes  (none  of  which  comprises  more  than  70%  of  the  AA/IA's 

vegetation)  or  at  least  six  vegetation  subclasses. 

(c)  The  AA/IA  is  100  or  more  acres  and  has  4  or  more  vegetation  classes 
(none  cf  which  comprises  more  than  70%  of  the  AA/IA's  vegetation)  ojr 
at  least  8  vegetation  subclasses. 

18.  SHAPE  OF  UPLAND/WETLAND  EDGE 

(Answer  "I"  if  the  AA/IA  is  longer  than  10  miles  or  if  there  is  no  adjacent 
upland.)  Is  the  boundary  between  the  upland  and  the  AA/IA  irregular  (Figure 
18)  ? 


19. 1A  (Answe:  "I"  if  the  AA/IA  is  composed  primarily  of  Zone  i 
of  the  following  true? 

(a)  Adjacent  vegetation  or  topographic  relief  is  suffic 
shelter  at  least  1  acre  of  open  water  in  Zones  B  or 

(b)  Open  water  fetch  is  less  than  100  ft  (Figure  19)? 


1  ACRE 


^  >•  A. 


Figure  19. 
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20.  VEGETATIVE  CANOPY 

(Answer  "I"  to  20.1  and  20.2  if  there  is  no  channel  within  the  AA.  or  the  AA 
is  tidal.) 

20.1  Is  there  sufficient  vegetative  canopy  or  topographic  relief  in  and 
around  the  AA  to  shade  at  least  80%  of  Zone  B  at  midday? 

20.2  Is  there  a  balanced  interspersion  of  shaded  and  unshaded  area  in  the 
input  zone.  Zone  A.  and  Zone  B  (Figure  22)? 


Figure  22.  Example  of  balanced  interspersion  of  shaded  and  unshaded  areas 

in  the  input  zone  and  AA 
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21.  LAND  COVER  OF  THE  WATERSHED 

The  r.ajoritv  of  the  AA's  watershed  (excluding  the  AA)  land  cover  1  r:  * 

21. A  Forest  and  scrub-shrub. 

21. B  Impervious  surfaces  (urban  or  suburban  a i eas ,  etc.). 

21. C  Row  crops,  orchards,  or  vineyards. 

21. D  Nonurban  pasture,  hayiand,  perennial  forbs,  or  grassland? 

21. E  Recently  revegetated  areas,  .andfiixs,  surface  mines,  or  other 
areas  of  exposed  soil? 

Guide! rnes : 

If  21B,  21C,  and  21E  together  comprise  a  greater  percentage  than  any  other 
type,  answer  "Y"  to  the  largest  of  these  three  land  cover  types. 

Impervious  surfaces  occur  in  developed  areas  where  asphalt,  concrete, 
etc.,  are  extensive  and  where  average  lot  size  is  less  than  1/4  acre 
vlO.OOO  sq  ft). 


22.  FLOW.  GRADIENT.  DEPOSITION 

22.1.1  Is  any  of  the  foil  owing  true? 

(a)  The  AA/IA  contains  a  channel. 

(b)  The  AA/IA  has  an  outlet  and  an  inlet. 

(c)  The  AA/IA  is  tidal. 

(d)  The  AA/IA  has  seasonal  flow  as  suggested  by  gage  data,  scour 
lines,  sediment  deposition  on  vegetation,  etc. 

22.1.2  (Answer  "I"  if  the  AA/IA  does  not  contain  a  channel.)  Is  the 
channel  at  least  mildly  sinuous  with  a  meander  ratio^  exceeding  1.2? 

22.2  Does  the  AA/IA  include,  or  is  it  part  of,  an  actively  accreting 
delta  (Figure  23)? 

22.3  Do  aerial  photos  or  other  sources  of  information  indicate  long-term 
erosion  of  the  AA/IA? 

Guide. ; nes : 


1  Meander  rat  it.  is  t  he  distance  fret:  one  point  on  a  river  to  another  point  on 


;  ;  r.annr  . 


it-..:  dv  tne  strain::  ,  .no  c  ;  s  •  ar.t  e  between  the 


ESTUARINE 

DELTA 


Figure  23.  Examples  of  actively  accreting  deltas 


23.  DITCHES/CAHALS/CHAKNELIZATION/LEVEES 

Dc  functioning  ditches,  canals,  levees,  or  similar  artificial  features  cause 
surface  water  to  leave  the  AA/IA  at  a  faster  rate  than  it  would  if  these 
features  were  not  present? 


24.  SOILS 

24.1  (Answer  "I"  if  unknown.)  Does  analysis  indicate  that  the  soil  types 
present  in  the  AA/IA  contain  more  than  A, 000  mg/kg  (dry  weight)  of 
amorphous  extractable  aluminum  in  the  upper  8  in.? 

24.2  (Answer  "I"  if  Question  24.1  was  answered  "Y"  or  "N".)  Are  both  of 
the  following  true? 

(a)  Soil  maps  or  a  site  visit  indicate  the  dominance  of  alluvial 
(e.g.,  fluvaquent),  alfisol,  ferric,  clay,  or  other  primarily 
fine  mineral  soils  in  the  AA/IA. 

(b)  The  map  in  Figure  24  shows  the  soils  of  this  r eg i on  to  normally 
have  elevated  concentrations  of  aluminum  (>67!)  or  iron,  or 
analysis  indicates  there  is  less  than  20%  organic  matter  by- 
weight  in  trie  upper  3  in.  of  sediment? 


or  iron 


Figure  24.  Geographic  areas  with  elevated  concentrations  of  aluminum 
(interpreted  from  USGS  1984) 

24.3  (Answer  "I"  if  tidal  or  if  unknown.)  Do  soil  surveys  indicate  that 
soils  in  the  AA/IA  have  exceptionally  Slow  infiltration  rates  due  to 
presence  of  impeding  layers  (fragipan,  duripan,  claypan)  or  very 
shallow  depth  to  unfractured  bedrock? 

24.4  (Answer  "I"  if  unknown.)  Do  soil  surveys  indicate  that  soils  in  the 
watershed  (up  to  1  mile  away)  have  mostly  slow  infiltration  rates,  or 
are  these  soils  impermeable  due  to  fine  texture,  impeding  layers,  high 
water  table,  shaiiCw  depth  to  unfractured  bedrock,  or  frozen  condition 
during  the  usuai  time  ot  greatest  flooding? 

24.5  . s  the  AA/ .A  in  a  Karst  (limestone)  region? 
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25.  SEDIMENT  SOURCES 


25.1  Are  there  a  sediment  sources  that  contribute  inorganic  sediment  to  the 


AA?  Sources  to  consider  include  stormwater  outfalls,  irrigation 
return  waters,  surface  mines,  or  areas^  containing  any  of  the 


following:  exposed  soils  associated  with  agriculture,  lands  cleared 
within  the  last  2  years,  soil-slope  conditions  classified  by  SCS  as 
eroding  or  erosion  hazard  (e.g.,  subclass  "e"  in  the  SCS  Land 
Classification  Codes),  gullies,  sand  or  gravel  pits,  or  severely 
eroding  stream  or  road  banks. 


25. 2A  (Answer  "I"  if  25.1  =  "N.")  Is  overland  runoff  the  primary  source  of 
the  sediment  entering  the  AA? 


25. 2B  (Answer  "I"  if  25.1  =  "N.")  Is  channel  flow  the  primary  source  of 
the  sediment  entering  the  AA? 


Is  any  of  the  following  true? 


Erosion  within  the  AA  is  caused  by  drastic  fluctuation  in  water 
levels  due  to  artificial  manipulation  or  extensive  urban  runoff. 
Slopes  immediately  adjacent  to  the  AA  are  steeper  than  10%  (or 
steeper  than  1%  if  alluvial  clays  prevail)  and  are  unstable. 
Boating  activity  causes  frequent  wakes  that  impinge  on  the 
deepwater  fringes  of  the  AA. 

Tributaries  immediately  upstream  of  the  AA  have  been  channelized. 


Guidelines : 


To  be  considered,  an  area  must  comprise  1  acre,  2%  of  the  input  zone,  or 
an  area  within  0.5  mile  at  least  as  large  as  the  AA's  wetland  acreage. 


26,  NUTRIENT  SOURCES 


26.1  Is  there  evidence  of  high  nutrient  concentration  in  the  AA  (algal  blooms 
or  actual  measurement  of  high  concentration)  oir  do  any  of  the  following 
sources  contributenutr ients  to  the  AA? 


Sewage  outfalls,  phosphate  mines,  tile  drains,  canals,  or  other 
nutrient-rich  sources. 

i  ....  —  f  .  £..1  1  ...  i  ..  .  ...  ....... 


Areas1,  containing  any  of  the  following:  feedlots,  active 
pastureland,  landfills,  septic  fields,  fertilized  soils,  or  soils 
tilled,  burned,  or  cleared  within  the  last  2  years. 

Areas  where  the  acreage  of  the  AA  divided  by  the  number  of 
houses  with  septic  systems  within  the  input  zone  is  less  than 
eight . 

Areas  where  the  acreage  of  the  AA  divided  by  the  number  of 
people  living  within  the  input  zone  (including  those  beyond  the 
input  zone  if  their  wastes  are  carried  to  the  input  zone,  or  AA, 
by  a  collector-outfall  system)  is  less  than  25. 


26.2  (Answer  "I"  if  26.1  =  "N.")  Is  overland  sheetflow  the  primaiy  source 
of  the  nutrients  entering  the  AA? 


. v  L.1. ... .  .k'*. A  .  .At iC..  JC  jJ* 


WET  2.0 

26.3  (Answer  "I"  if  26.1  -  "N.")  Is  channel  flow  the  primary  source  of  the 
nutrients  entering  the  AA ? 

Guidelines : 

*  To  be  considered,  an  area  must  comprise  1  acre,  2%  of  the  input  zone,  or 
an  area  within  0.5  mile  at  least  as  large  as  the  AA's  wetland  acreage. 

27.  CONTAMINANT  SOURCES 

27.1  Is  there  evidence  of  waterborn  contaminants  (e.g.,  fish  kills  or 
actual  measurements  of  hazardous  concentrations)  0£  is  there  a  source 
that  contributes  waterborn  contaminants  (in  concentrations  hazardous 
to  aquatic  life)  to  the  AA?  Consider  industrial  and  sewage  outfalls, 
mines,  landfills,  leaking  subsurface  tanks,  salt/brine  seepage, 
pesticide-treated  areas,  contaminated  aquifers,  severe  oil  runoff, 
irrigation  return  water,  heavily  traveled  highways,  or  water  inputs 
significantly  contaminated  by  the  above  farther  upstream. 

27.2  (If  27.1  is  ,rN,"  circle  "I"  for  27.2.)  Is  sheetflow  the  primary  source 
of  the  waterborn  contaminants  described  above? 

27.3  (If  27.1  is  "N,"  circle  "I"  for  27.3.)  Is  channel  flow  the  primary 
source  of  the  waterborn  contaminants  described  above? 

Continue  with  Level  2  assessment  on  the  next  page. 
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4.2  Effectiveness  and  Opportunity  Evaluation  -  Level  2  Assessment 


The  second  level  of  assessment  requires  a  field  visit  to  the  AA.  Plan  to 
spend  1-3  hours  at  the  site.  During  the  field  visit,  review  your 
responses  to  the  questions  in  social  significance  evaluation  and  the  first 
level  of  assessment.  Revise  responses  in  light  of  field  observations  if 
necessary . 


Take  the  following  items  with  you  to  the  field: 


K-: 


(a) 

Volume  II  of  WET 

(b) 

Data  forms  A,  B,  and  C 

(c) 

Topographic  maps,  aerial  photos,  and  soil 

survey 

(d) 

Measuring  stick/depth  meter,  salinometer. 

pH  meter. 

(e) 

Binoculars 

If  habitat  suitability  is  to  be  evaluated,  review  Form  C  (Appendix  B)  for 
the  types  of  fish  and  wildlife  species  and  recreational  activities  to  watch 
for  during  the  field  visit.  In  addition,  complete  Form  C  before  you  leave 
the  field  site. 


B 


28.  DIRECT  ALTERATION 

Is  either  of  the  following  conditions  true? 

(a)  Most  of  the  AA/IA  has  been  tilled,  filled,  or  excavated  at  least 
once  in  the  past  3  years. 

(b)  An  outlet  has  recently  been  added  to  the  AA/IA  where  none  previously 
existed,  or  an  inlet  has  recently  been  blocked  off  and  an 

outlet  is  still  present. 

29.  WETLAND/UPLAND  EDGE 

29.1  Does  the  boundary  between  the  wetland  and  upland  support  adequate 
understory  vegetation  (e.g.,  shrubs  less  than  3  ft  tall,  dense 
grasses,  etc.)  to  serve  as  cover  for  vertebrates  using  the  wetland? 

29.2  Are  slopes  in  most  of  the  input  zone  less  than  5 %? 

30.  DISTURBANCE 

Are  both  of  the  following  conditions  true? 

(a)  The  AA/IA,  or  areas  adjacent  and  visible  to  the  AA/IA,  are 
visited  by  people  on  foot,  boat,  or  off-road  vehicle  at  least 
three  times  daily. 

(b)  Surface  water  in  the  AA/IA  is  mostly  less  than  3  ft  deep  and  less 
than  1,000  ft  from  the  usual  places  of  human  activity  o_r  greater 
than  3  ft  deep  and  less  than  600  ft  from  the  usual  places  of 
human  activity. 
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31.  WATER/ VEGETATION  PROPORTIONS 


Considering  the  entire  AA: 

31.1  Are  Zones  A  and  B  combined  greater  than  Zone  C  (Figure  15)? 

31.2  Is  Zone  B  at  least  10%  of  the  AA? 

31.3  Is  Zone  B  larger  than  Zone  A? 

31.4  (Answer  "I"  if  submerged  vegetation  is  absent  in  Zone  B.)  Is  the  area 
of  submerged  vegetation  in  Zone  B  (sB)  larger  than  the  unvegetated 
areas  of  Zones  B  (oB)  and  C? 

31.5  Is  the  area  of  Zone  A  at  least  10%  the  area  of  Zones  B  and  C? 

31.6  (Answer  "Y"  to  31. 6E  if  Zone  B  is  absent.)  What  percent  of  Zone  B  and 
Zone  C  together  are  dominated  by  emergent  vegetation  (eB)? 

31. 6A  0 
31. 6B  1-30 
31. 6C  31-60 
31. 6D  61-99 
31. 6E  100 


32.  HYDROPERIOD  (SPATIALLY  DOMINANT) 

The  dominant*  flooding  regime  of  the  AA/IA  is  (Figure  25): 

32. A  Permanently  flooded  nontidal. 

32. B  Intermittently  exposed  nontidal. 

32. C  Semipermanently  flooded  nontidal. 

32. D  Seasonally  flooded  nontidal. 

32. E  Saturated  (no  standing  water)  nontidal. 

32. F  Temporarily  flooded  nontidal. 

32. G  Intermittently  flooded  nontidal. ^ 

32. H  Artificially  flooded  nontidal.^ 

32.1  Regularly  flooded  tidal. 

32. J  Irregularly  exposed  tidal  or  subtidal. 

32. K  Irregularly  flooded  tidal. 

Guidelines : 

*  "Dominant"  is  defined  as  the  largest  percentage  of  the  AA.  However,  if 
32. A  and  32. B  together  comprise  a  greater  percentage  than  any  other  type, 
answer  affirmatively  for  the  larger  of  the  two  types.  Similarly,  if  any  of 
the  nonpermanent  types  (32.C-32.G)  in  combination  comprise  a  greater 
percentage  than  any  permanent  type(s),  answer  "Y"  to  the  largest  of  the 
nonpermanent  types. 

2 

Distinctions  between  32. B  and  32. G  are  usually  not  critical  unless 
wildlife  will  be  analyzed  at  the  group  or  species  level. 

3 

If  32. H  is  ,rY,"  also  answer  ,rY"  to  the  second  most  dominant  hydroperiod. 
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33.  MOST  PERMANENT  HYDROPERIOD 

Whict1  hydroperiod  listed  in  Question  3?  best  describes  the  portion  of 

the  A>-..  or  the  contiguous  deepwater,  that  is  inundated  or  saturated  for  the 

longest  part  of  the  year  and  comprises  at  least  1  acre  or  10%  of  the  AA? * 

Gu idel ines : 

^  If  32. H  is  "Y,"  answer  ,rY"  to  the  second  most  descriptive  hydroperiod. 


34.  WATER  LEVEL  CONTROL 

34.1  Is  the  AA/IA's  existence  dependent  on  upstream  or  downstream 
artificial  control  structures  (other  than  those  designed  specifically 
for  fish  and  wildlife  management)  built  within  the  last  20  years? 

34.2  Is  the  AA/IA  located  less  than  2  miles  downslope  from  a  large 
impoundment  (higher  than  20  ft  at  outlet)  or  is  the  AA/IA's  water 
table  influenced  by  any  other  type  of  upstream  impoundment? 

Is  any  part  of  the  AA/IA  flooded  (even  seasonally)  due  to  permanent 
or  temporary  ponding  created  by  a  dam  or  dike  o£  is  the  AA/IA 
actively  managed  for  stormwater  or  floodwater  detention? 

(Answer  "I"  if  34.3.1  is  "N.")  Is  flooding  in  the  AA/IA  a  result  of 
beaver  activity? 


34.3.1 


34.3.2 
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35.  FLOODING  EXTENT  AND  DURATION 


35.1  (Answei  "I"  if  tidal.)  Does  flooding  cause  surface  water  to  expand  to 
more  than  3  times  (200%)  its  extent  under  average  conditions  for  mure 
than  25  days  during  an  average  year  (Figure  26)  c_r  is  the  relationship 
between  extent  and  duration  above  the  curve  shown  in  Figure  27?  ^ 


Guidel ines : 


^  Hydr oper iod/ f loodi ng  regime  information  can  be  determined  using  the 
following  sources  of  information  and/or  guidelines: 

(a)  The  best  sources  for  flooding  information  include:  gagir.g 
stations,  direct  observation,  air  photos,  HUD/FEMA  flood  maps, 
local  knowledge,  and  flood  models  of  the  Hydrologic  Engineering 
Center  and  SCS  (e.g.,  HEC  and  TR-20). 

(b)  Extent  of  flooding  may  also  be  determined  in  the  field  by 
observation  of  the  following:  water  marks,  drift  lines,  scour 
marks,  absence  of  litter,  beaver  sign,  sediment  on  leaves  arid 
stems,  and  the  presence  of  flood-intolerant  vegetation. 

(c)  If  the  information  in  (a)  and  (b)  is  unavailable,  answer  Question 

35.1  "Y"  if  the  wetland  is  low  in  the  watershed  and  has  a  large 
Zone  A  that  is  devoid  of  upland  plants.  Answer  Question  35.1  "N" 
the  wetland's  Zone  B  has  a  sharp  transition  to  upland. 

35.2  (Answer  "I"  if  tidal  or  if  channel  flow  is  absent.)  Is  any  of  the 

following  conditions  true? 

(a)  Base  flow  typically  fills  less  than  60%  of  the  channel  volume. 

(.b)  Surface  water  is  absent  5  days  after  a  mean  monthly  24-hr  storm, 
and  the  watershed  is  larger  than  10  square  miles  (100  square  m.ie: 
:n  dry  regions). 

(c)  The  ratio  of  the  high  flow  (measured  in  cubic  feet  per  second) 
that  is  reached  or  exceeded  10%  of  the  year,  versus  the  typica. 
low  flow  that  is  exceeded  90%  of  the  year,  is  greater  than  1.5. 1 

Guidei ines : 

*  This  analysis  requires  at  least  two  complete  years  of  daily  st  i  earn  f 1 «  w 
records  and  a  summarization  of  these  according  to  the  "percent  exceed  at. v  t" 
parameter.  These  data  may  be  available  for  some  streams  with  dams. 
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VEGETATED  WIDTH 


36.1  Is  the  average  width'''  of  the  area  dominated  by  emergent,  scrub/shrub, 
or  forest  vegetation  in  Zones  A  and/or  Zone  B: 


36.1.1  Less  than  20  ft? 


36.1.2  Greater  than  500  ft,  or  the  AA/IA  is  constricted  and  the 
vegetation  is  present  throughout. 


Guidelines : 


Average  width  should  be  measured  perpendicular  to  flow.  If  average  width 
cannot  be  determined  using  this  method,  calculate  average  width  by  dividing 
the  area  of  vegetation  by  twice  its  length  parallel  to  open  water  (or,  if  no 
open  water,  by  its  maximum  dimension)  (Figure  28). 


u  r  e  2  b  . 


Examples  of  surface  water  expansion  during  flooding  (Note:  In 
Figure  26,  Part  A,  surface  water  expands  4002,  for  20  days, 
therefore.  Question  35.1  =  "Y."  In  Part  B,  surface  water  expand: 
200*  for  22  days,  therefore.  Question  35.1  -  "N.") 


\  m-f*.  1  .  f  ..lT^  *  -  *  .  *  »  "ft.  W  . 


36.2  (Answer  "N"  to  3b. 2.1,  3d. 2. 2,  and  3 o . 2 . 3  if  Zone  B  is  absent.)  Is 
the  average  width1  of  the  area  in  Zone  3  that  supports  emergent 
vegetation  and  where  depth  seldom  exceeds  50’i  plant  height: 

36.2.1  Less  than  20  ft? 

36.2.2  Less  than  20  ft,  and  mainly  persistent  emergent  vegetation? 

36.2.3  Greater  than  500  ft,  or  alternatively,  the  AA/ 1A  is 
constricted,  emergent  vegetation  is  present  throughout,  and 
stem  density  is  approximately  50  stems  per  meter*"  or  greater? 

Guidelines : 

^  Average  width  should  be  measured  perpendicular  to  flow.  If  average  width 
cannot  be  determined  using  this  method,  calculate  average  width  by  dividing 
the  area  of  erect  vegetation  by  twice  its  length  parallel  to  open  water  (or 
if  no  open  water,  by  its  maximum  dimension)  (Figure  28). 


Figure  27.  Seasona 


Seasonal  expansion  of  surface  water  (Adapted  from  U.S.  Army  Cor  ( 
of  Engineers  1980)  (Note:  In  the  figure,  :  S  a  point  lies  abcvt 
the  curve  in  the  graph.  Question  35.1  -  'r'i."  11  a  point  lies 

below  the  curve  in  the  graph.  Question  35.1  -  "N.") 


V-VVV 

- ■ » ■ *  * « *  > 


37.  OPEN  WATER  WIDTH 

Is  there  an  area  of  open  water  m  the  AA/'IA  that  meets  ai*  ui  ti.e  iu.  .  >  w 
cond i t ions? 

(a)  Mostly  devoid  of  aquatic  bed  vegetation. 

(b)  Depth  exceeding  2  ft. 
tc)  Width  greater  than  o  ft. 

Id)  Length  at  least  1,000  ft  (including  accessible  areas;  £r  an  area 
serving  to  connect  two  large  water  bodies. 


Figure  28.  Example  or  average  width  calculation  rot  erect  vegetal. .,n  .  is 
Lone  S  eh;  ..Mote:  in  the  figure,  the  ..ivei  age  width  . ! 

<  o,  COO  r  t  -  ; ,  1  . ,iu  :  •  x  2  ).t 


38.  TYPE  COMBINATIONS 


.U'  ;\r\.  -  M 


a;  . 


■ :  ,  r  .  1 1  *  .  ;  •  i . 


vlvlvlv.v?.-'  -  v"'.- V.".- V 
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38.2  The  AA/IA: 

(a)  Is  predominantly  nontidai  with  erect  vegetation  or  j  ov  ted  vus.  u.c 
t.oating-.eaved  vegetation  in  Zone  B  vi_ 

(fa)  Contains  at  least  one  acre  of  hardwoods  Utas  than  b  .t..  d.atnete: 
at  breast  height)  with  greater  than  25i  canopy  c.osure. 

and  within  0.5  mile  of  the  AA/IA  there  is  a  separate  AA  where  the 
other  situation  described  in  (a)  or  (.b)  is  predominant. 

38.3  The  AA/IA  is  predominantly: 


la,'  Estuarine  or  marine  o_p 

(b)  Freshwater  paiustrine  or  lacustrine,  or  on  a  coast  a.  : s . and. 

and  within  5  miles  of  the  AA/IA  there  is  a  separate  AA-  !A  w he r  e  th 
other  situation  described  in  (a)  or  (b)  is  predominant. 


38.4  The  AA/IA  is  predominantly: 

).aj  Mudflat  or 

ib.  Tidal  scrub-shrub. 


and  adjacent  to  the  AA/IA  there  is  a  separate  AA.  I A  where  the  c  t  he: 
s : tuat ion  described  in  (a)  or  :'b)  :s  predom inant . 

38.5  The  AA/ I A  contains : 

a  At  least  5  acres  of  arudf.at  or 

>,b  At  least  5  acres  of  emergent  vegetation. 


and  adjacent  to  this  atea  of  at  .east  5  acres  there  :s  a  sepa:  t  area 
where  the  other  situation  described  :n  a.1  c  :  b  exists. 


38.6  The  AA.  1 A : 


i.  a !  Is  predominantly  agr  it  uitura.  o_r  :  s  pr  edi  m  rt.at  ’I;.'  ear.y 

success r ona.  stage  vegetal  .on  or  ontarnr;  at  .east  acre, 
emergent  vegetation  in  Zc-r.e  A  or 
(by  Contains  at  .east  10  acres  of  evergreen  tote,  t  . 

and  w  .torn  0.5  m.e  of  the  AA/IA  there  is  a  separate  AA  I A  wr.t  : 
other  situation  described  in  (a)  or  •'  b  <  exist  s. 

38.7  Tire  AA/  1 A  is  predominantly: 

a  Zem : permanent  1 v  flooded  or 
r  .  r-fi.'s;  ra.  s;  t . eoded  or 

re :  n.  ar:en  t.  1  y  f  .  coded,  nontrua.,  .  ri  t  <•:  n. 

-i  r  t  i  }  ; .  rai  t  .coded  and  managed  to:  w  . 


:  'w  .  *  ir  :  r .  .  m.  :  .  e  /a  the  Am  -  .  m  t  ‘ » t  ■  r  e 
is.  r  a'  .  >,.r.r;  de.;<  r  :  Led  ;  r.  ( a  ,  d 

i  ‘  i  a.  :  e  t  ;  ;,e  AA  I  A. 


S  (  1  a  :  a  t  <  ic. 


'•  «VJ.  V  V  V 
*v  A  A  AA  A  AmV." 


WET  2.0 


vAr.swe:  on.v  if  the  AA/  1A  is  located  in  a  Southwestern  riparian 
wet. and.  it  not  located  in  a  Southwestern  riparian  wetland  answer 
"1".  The  AA,'  1A  is  predominantly: 

-a':  Cottonwood-willow  stands  (greater  than  1  acre). 

.  h  ■  Honey  mesquite  (greater  than  1  acre). 

and  wrthrn  tire  same  AA/ 1A,  or  the  adjoining  upland,  the  other 
situation  described  in  (a)  or  (b)  occurs. 


39.  SPECIAL  HABITAT  FEATURES 

Is  either  of  the  following  conditions  true? 

i.a  The  AA,  IA  is  less  than  100  acres  and  two  of  the  features  listed  below 
are  present  in  the  AA/ IA  or  buffer  zone  at  some  time  during  the  year. 


«>• 


The  AA  IA  rs  more  than  100  acres  and  three  or  more  of  the  features 
listed  below  are  present. 

standing  snags  with  cavities  larger  than  2  in, 
trees  with  diameter  exceeding  10  i n. 

plants  bear.ng  fleshy  fruit  (e.g.,  cherry,  persimmon) 
cast  -bearing  hardwoods  (e.g.,  oak,  beech,  hickory) 
cone-bear ing  trees  or  shrubs 
rilled  .and  with  waste  grams 

evergreen  tree  stands  with,  over  80k  canopy  closure 
native  prairie 

exposed  bars  e.g.,  u  n  c  o  r  n ,  e ,  i  d  a  t  e  d  grave.,  mu  d  t  .at 


v;A 


40.  BOTTOM  WATER  TEMPERATURE 


:  t  est  :  mat  .or.  i  s  m  t  r  ...rs  r  t  .  e. 


. r,t‘  ci v f  at  v  vj d  . 


it  n.  1 1  w  1 1-*  r  -  if  St  ^  i-*  r  a  t  u  i  a  t  t  hi*  J  *. 1  [  ■  t? . » t  j >  &  i  t  ...  t  t  li  *.■  A/\  >  » t\ 

40.1  Less  that.  ’  r  . 

40.2  Create:  :  har.  f*’  r . 


41.  VELOCITY  (SPATIALLY  DOMINANT) 


.  “lid  *♦•••'  •  : 


.  ♦  ir  ,  Ml. tri  . 


42.  VELOCITY  (SECONDARY) 


WhV  .  .  0 


42.1  i  Anew  e :  "i"  .  f  the  AA/’A 

fc?  3  i>  O I » 3  .*  t  i  OW  S  t  il  d  t  o'  v.  C  ! 

42.1.1  0-1  ft /sec 

42.1.2  1-3.3  ft/sec 

42.1.3  3.3-r  ft /sec 


t  ..  d ci  -  .  *  i.  .  v  ».  V t' .  .  (  :  !  \  ^  ot  ir^v  :  .*  t- 1  .  e<  * 

.  r.  dZ  .  t  ( t  ,  civ.  i  t  *w- 1  - 1  c  I  t  in-  AA  .A. 


42.2  (Answer  "1"  if  the  AA/  IA  is  tidal. J  Which  ve..c.t\  caterer  :es  :  ei . ec  r 
seasonal  flows  (wet  and  dry)  that  occur  .n  ether  A A,  lA's  wrth.r.  1  n. .  .  t 
of  the  AA/ IA  and  are  accessible  to  fish  icr  at  least  20  day;  a  yea:'.’ 

42.2.1  0-1  ft/sec 

42.2.2  1-3.3  ft/sec 

42.2.3  3.3+  ft/sec 

43.  WATER  DEPTH  (SPATIALLY  DOMINANT) 

Which  depth  category  covers  the  greatest  portion  of  the  AA/IA?^ 

43. A  Less  than  1  in. 

43. B  1-4  in. 

43. C  5-8  in. 

43. D  9-20  in. 

43. E  21-39  in. 

43. F  40-59  in. 

43. G  5-6.5  ft 

43. H  6.6-26  ft 

43.1  Greater  than  26  ft 

Gu  jde 1 ines : 

*  A  precise  answer  is  required  only  for  habitat  suitability  evaluations. 


44.  WATER  DEPTH  (SECONDARY) 

Which  water  depth  categories  cove:  at  least  1  acre  or  10%  of  the  AA;  IA  < 
ether  AA/IA's  within  1  mile  that  are  accessible  tc  f  i  sh  f :  .-m  this  AA/  IA 
during  at  least  20  days  of  the  year.^ 

44.1  1  css  than  1  in. 

44.2  1-4  m. 

44.3  5-8  .  n . 

44.4  9  20  :r.. 

44.5  .  1  3  9  fl. 

44.6  Wi:  (  9  .  . 

44.7  ‘  +.‘  f 

44.8  t . t  It  ; r 

44.9  i  >:  ts*  *•:  f  t  f  ; 


V  <r ..  W.  .  v-~. 
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4b.  SUBSTRATE  TYPE  (SPATIALLY  DOMINANT) 


45.  A 

M  i  ue  r 

a  -i.  C'  c  .1  ^  ~  i_i  mud. 

4b. B 

Muck 

\  n  o  n  p  c  > :  o  u  it  c  r  * ;  a n 

4b.  C 

Peat 

(.  j.  ■  l  i  c  u  i>  c  *  t,cin  i  c  / 

4b.  D 

Sand 

4b.  E 

Cvjbb  * 

e-grave..’ 

4b.  F 

kubb  . 

e . 

4b. G 

bed  r . 

C  P>.  . 

4b.  PHYSICAL  HABITAT  INTERSPERS ION 


A:..  •  :  -t  .A  "V”  :  ~c.r  4c. C  "N" 

/.ones  B  and  C  .i :  :  i’(  t  ;  t  .  ,  v*  . 


A. 


46.  A 


WET  2.0 


47.  pH 

(Answer  47. A  "Y"  if  AA/IA  is  tidal.)  Is  pH  of  the  water  in  the  AA/1A: 
47. A  6. 0-8. 5  (neutral) 

47. B  Below  6.0  (generally  acidic)? 

47. C  Above  8.5  (generally  alkaline)? 


48.  SALINITY  AND  CONDUCTIVITY 

(Answer  "I"  if  unknown  and  reasonable  estimation  is  impossible,  but  see 
question  guidelines*.)  Is  the  AA/lA's  salinity/haiinity  o_r  conductivity: 


48. A 
48. B 
48. C 
48. D 
48.  E 
48. F 


Salinity/ 
Haiinity  (p; 
<0.5 
0. 5-5.0 
5.0-18.0 
18.0-30.0 
30.0-40.0 
>40  .0 


Approximate 

Conductivity 

<800 

800-8,000 

8,000-30,000 

30,000-45,000 

45,000-60,000 

>60,000 


Estuarine/  Rivet ine/Lacustrine 


Marine 
f  resh 

ol igohal ine 
mesohal ine 
poly hal ine 
euhal ine 
hyperhaiine 


Paiustr ine 
fresh 

m  ixosai ine 
m  ixosai ine 
mixosaline 
eusal ine 
hype  rsai ine 


*  If  salinity/haiinity  or  conductivity  cannot  be  measured,  the  presence  of  the 
riant  species  shown  in  Table  4  may  serve  as  an  indicator  of  nonfresh 
cord  it  ions . 


Wetland  Plants  Indicating  Saline  (Nonfresh)  Conditions  (Sources: 
Millar  1976,  Stewart  and  Kantrud  1972) 
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49.  AQUATIC  HABITAT  FEATURES 


(Answer  "1"  if  a  tidal  channel  with  a  gradient  of  more  than  0.01  in  present .) 


49.1.1  Does  the  AA  include,  or  is  it  included  in,  a  permanently  flood* 

1 

stream  reach  comprised  of  20-80*  pools,  backwaters,  or  s:n  :.ai 


Sxow-water areas; 


49.1.2  (Answer  "N"  if  49.1.1  is  "N.")  Does  the  AA  include,  or  is  it 
included  in  a  stream  reach  with  a  cobble-gravel  substrate  and 
riffles^  spaced  at  intervals  of  five  to  seven  times  the  avei age 
stream  width? 

Guidel ines : 

*  Stream  reach  is  defined  as  the  distance  between  tributaries,  or  a  distance 
of  1  mile,  whichever  is  greater. 

^  Slow-water  areas  include  pools,  backwaters,  side  channels,  and  other  areas 
where  flow  velocity  at  the  surface  is  generally  less  than  0.6  ft/sec. 

Riffles  are  naturally  shallow  areas  with  coarser  substrate  (generally 
cobble-gravel)  and  faster  current. 

49.2  Does  the  AA  have  fish  cove; '  available  for  at  least  20  days 

annually  in  at  least  20%  of  Zone  B  o£  is  fish  cover  available  in 
other  AA's  that  are  within  1  mile  and  accessible  to  fish  from 
this  AA? 

Guidelines ; 


Fish  covet  is  defined  as  moderately  dense  aquatic  vegetation,  submersed  iCgs 
and  stumps,  tree  roots,  boulders,  overhanging  vegetation,  crevices,  undercut 
banks,  etc. 

49.3  Are  carp  prevalent  in  the  AA? 


50.  PLANTS:  WATERFOWL  VALUE 


(Answer  "N"  if  AA/IA  is  unvegetated.)  Does  any  plant  or  combination  of 
plants  listed  in  Table  5  comprise  more  than  10%  cnr  1  acre  of  the  AA/IA? 

This  completes  level  2  assessment.  At  this  point  you  may: 

1 1 >  Continue  with  level  3  assessment,  or 

(2)  Interpret  the  responses  to  assessment  levels  1  arid  2  as  out!  i  nod  ;  r. 
Gee  t  i  or.  4 .  Z . 
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groups  at  some  seasons.  This  is  particularly  true  for  groups  1  through  5  and  group 
ding  season.  This  fact  is  accounted  for  in  the  interpretation  keys. 


4.3  Effectiveness  and  Opportunity  Evaluation  Level  3  Assessment 


51.  PLANT  PRODUCTIVITY 

Is  the  net  annual  aboveground  productivity*  (or  ,  ess  de;: : i ab,y,  end  of  • 
season  standing  crop)  of  any  species,  or  group  of  species  (association),  t  ha 
predominates  in  more  than  10%  of  the  AA/IA: 

51.1  Less  than  500  g/m^/year? 

51.2  Greater  than  1,500  g/m^/year? 

Guidelines : 

*  Measured  as  the  spatial  mean  value  within  the  portion  of  the  AA/IA  where 
it  occurs.  Procedures  are  described  in  Kibby  et  as.  1980. 


52.  FRESHWATER  INVERTEBRATE  DENSITY 

(Answer  "I"  if  tidal.)  Does  representative  field  sampling  of  the  AA/IA's 
benthic  and  epiphytic  macroinvertebrates  indicate  that  during  the  growing 
season  there  are: 

2 

52.1  More  than  500  individuals/ft  (excluding  annelid  worms)? 

52.2  Less  than  25  individuals/f t^  ? 

53.  TIDAL  FLAT  INVERTEBRATE  DENSITY/BIOMASS 

(Answer  "I"  if  the  AA/IA  does  not  include  tidal  flats.)  Does  representative 
field  sampling  of  the  AA/IA  indicate  that  the  relationship  between  density 
and  biomass  of  macroscopic  annelids,  molluscs,  or  crustaceans  is: 

53.1  In  the  "H"  portion  of  the  graphs  in  Figure  29? 

53.2  In  the  ,rL"  portion  of  the  graphs  in  Figure  29? 

5 A.  GROUND  WATER  MEASUREMENTS 

If  two  wells  are  drilled  next  to  each  other  in  the  AA,  one  to  the  depth  of 
the  water  table  and  the  other  to  the  base  of  the  organic  layer,  is  the 
ground  water  level  in  the  deeper  well  below  the  ground  water  level  in  the 
shallow  well? 


83 


vv 


FRESHWATER 

TO 

MESOHALINE 


POLYHALINE 

TO 

HYPERHALINE 


0  °  oo 

TO  18  °  oo  .  19  o  o0 


ANNELIDS 


MOLLUSCS 


5 


CRUSTACEANS 


1000 


>5000 


INDIVIDUALS.  mz 


Figure  29.  Benthic  invertebrate  populations  ut  estuatine  tidal 
(Source:  Diaz  1982) 
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55.  SUSPENDED  SOLIDS 


Does  most  runot  t  oi  si::!.  ia-  watt*:  t-nt  <_•:  :  rip  tia-  /V*..  1A 
suspenceo  so  *  ids  \p :  <.* i  *_•  r  ao  .  y  ;  ik-  :  par. ;  c  xucj  oi.CoC  ..  i .  .  :  c 


d  .  ».  i.c  !  :  . 1  ’  .  .  : . 


55.1  Almost  a  .  wayi*  bt  i  tw  _  5  m  p  ✓  .  o  r  a  tt'v.'  c  t ! 
consistent-  y  p :  ea t  e :  t  hari  8  m  i  2 o .4  It; 


:  eaC  a./. 


55.2  Regular  iy  exceeding  80  rnp/1  tor  p  r o  -  crig eel  pet  .loca,  *.  ;  excteaii.p 
200  mg/-  at  least  once  anr.ua-.-y,  or  a  Secchi  dine  :  eud .  nt  * 
consistent-y  iess  than  2  n:  (o.o  ft). 

55.3  Exceeding  1.200  rng/'l  at  ieast  once  annually'.’ 

55.4  Exceeding  4,000  mg/-  at  least  once  annua- -y? 

Gu ide- : nes : 

*  Secchi  disc  is  not  a  valid  measure  of  suspended  solids  li  waters  are 
naturally  turbid. 

56.  DISSOLVED  SOLIDS  OR  ALKALINITY 

(Answer  "I"  to  5b. 1  and  56.2  if  AA  is  tidal.  o£  inaccessible  to  fish.) 

56.1  Is  alkalinity  (CaC^)  less  than  20  mg/1? 

56.2  Is  the  morphedaphic  index  less  than  7  o£  greater  than  35? 

57.  KUTROPHIC  CONDITION 

57.1  Within  the  AA,  is  any  of  the  following  conditions  present  in  the  upper 

2  m  (6.6  ft)  of  the  water  column  during  the  growing  season  for  a  period 

of  at  least  1  day? 

(a)  The  wetland  system  is  palustrine  or  iacustrine  and  total 
phosphorus  is  less  than  0.01  mg/1. 

(b)  Inorganic  nitrogen  is  less  than  0.05  mg/I. 

(c)  A  Secchi  disc  is  visible  at  greater  than  8  md 

(d)  The  wetland  system  is  paiustrine  or  lacustrine  and 
chlorophyll  a  is  less  than  0.001  mg/1. 

(e)  The  wetland  system  is  estuarine  and  the  relationship  between 
chlorophyll  a  and  light  intensity  at  the  sediment  interface 
is  in  region  "L"  on  the  graph  in  Figure  30. 

(f)  The  wetland  system  is  not  marine  or  estuarine  and  the 
relationship  between  phosphorus  loading  rate  and  flushing 
capacity  is  in  region  "L"  on  the  graph  in  Figure  31. 


o  r 


37.2  Within  the  AA,  is  any  of  the  lol lowing  condition 
2  m  (b.O  ft)  of  the  water  column  during  the  grow 
period  of  at  least  1  day ? 


eoent  :  ii 
. ;  o* <1  J  or;  * 


i 


(a)  The  wetland  system  is  palustrine  a:  lacustrine  and  total 
phosphorus  is  greater  than  0.025  mg/'l. 

(b)  Inorganic  nitrogen  is  greater  than  0.30  mg/  1. 

,  „  1 
\ct  A  Secchi  disc  is  not  visible  at  greater  than  1  r:,.‘ 


(d)  The  wetland  system  is  palustrine  or  lacustrine  and 
chlorophyll  a  is  greater  than  0.020  rag/i. 

(e)  The  wetland  system  is  estuarine  and  the  relationship  betwe 
chlorophyll  a  and  light  intensity  at  the  sediment  mterlac 
is  in  region  "H"  on  the  graph  in  Figure  30. 

(f)  The  wetland  system  is  not  marine  or  estuarine  and  the 
relationship  between  phosphorus  loading  rate  and  flushing 
capacity  is  in  region  "H"  on  the  graph  in  Figure  31. 

Guidelines : 

*  Secchi  disc  is  not  a  valid  measure  of  eutrophic  condition  if  waters  are 
tidal,  weil-mixed,  silt-laden,  or  deeply  colored. 


Figure  31.  Phosphorus  as  a  eutrophic  indicator  in  freshwater  (Source: 
Vollenweider  1974) 


58.  COLIFORM 

Is  the  AA/IA  classified  by  the  state  as  unsuitable  for  swimming  or  shellfish 

harvesting,  based  on  bacterial  (coiiform)  counts  or  other  health  hazards. 

59.  WATER  QUALITY  ANOMALIES 

59.1  (Answer  "I"  if  tidal.)  Do  water  samples  from  the  AA/IA  (preferably 
from  drilled  wells)  exhibit  elevated  levels  of  magnesium,  chloride, 
bicarbonate  (and  their  ratio  with  calcium),  alkalinity,  hardness  (both 
usually  above  100  mg/I),  specific  conductance,  halinity,  total 
dissolved  solids  (especially  greater  than  1,500  mg/1),  and  possibly 
silica  when  compared  to  water  samples  collected  in  the  rest  of  the 
AA/IA,  or  other  nearby  AA/IA's,  thereby  suggesting  substantial  ground 
water  input/output? 

59.2  (Answer  "I"  if  tidax.)  Do  water  samples  from  the  AA/IA  (preferably 
from  drilled  wells)  exhibit  reduced,  and  sometimes  seasonally 
variable,  levels  of  total  dissolved  soxids  (less  than  300  mg/ 1), 
halinity,  and  alkalinity  or  hardness  (both  usually  below  50  mg/1)  with 
increased  prevalence  of  sUx fates  or  bicarbonates  of  calcium  or 
magnesium  when  compared  to  water  samples  collected  in  the  rest  of  the 
AA/  I  A,  or  other  nearby  AA1.:;,  thereby  suggest ing  substantia^  ground 
water  input,  urtputl 


60.  WATER  TEMPERATURE  ANOMALIES 


A :  t:  ing;;  pies  c  r.  t  w  :  t  li :  r.  t  h  e  A A  /  I A  u  i  are  t  h  t  * :  t  .  ,  a'  a  .  :  e  ■ : ,  i  y  *  .  i.  .  i . 

thermal  conditions^-  which  might  suggest  sub.-r  unt  :  a.  g:  ,-ur.d  w.it  »•:  1 

Guidel i nes : 

^  Evidence  of  atypical  theuaal  conditions  that  m  ipht  be  at  1 1  routed  1 1  p:  out..: 
water  input  include:  locally  cooler  and  less  variable  tempo:  atux  tv  .  r. 
summer  and  warmer  or  less  variable  temperatures  in  wintei  net  at  tt  ibutab.o 
to  local  snowmelt,  water  depth,  turbidity,  differentia,  so. a:  absc :  t  ;  or:  by 
sediments,  water  velocity,  shading,  or  wind  buffering. 


61.  DISSOLVED  OXYGEN 

(Answer  "1"  if  AA/ IA  is  not  accessible  to  fish.)  Is  dissolved  oxyger.  kis  wn 
to  be  limiting,  at  least  seasonally,  to  fish  that  could  otherwise  use  t  h ;  s 
AA/ IA? 

Guidel ines : 

^  Assume  that  concentrations  of  less  than  A  mg/1  and  60%  saturation  are 
limiting  unless  direct  observation  indicates  regular  presence  and/or 
successful  reproduction  of  fish. 


62.  UNDERLYING  STRATA 

Do  geologic  maps  indicate  that  any  part  of  the  AA  is  underlain  by  at  ieast 
10  ft  of  predominantly  porous  materials  or  well-fractured  rock? 


63.  DISCHARGE  DIFFERENTIAL 

63 . 1  (An  swer  "I"  if  tidal.)  Do  iniet  hydrographs  exhibit  higher  flood  peaks 
than  outlet  hydrographs,  based  on  data  from  more  than  one  storm? 

63.2  (Answer  "I"  if  tidal.)  Do  surface  water  inflows  exceed  simultaneously 
measured  surface  water  outflows  after  accounting  for  losses  due  to 
evapotranspiration?  (Evapotranspiration  loss  can  be  accounted  for  by 
making  measurements  at  night.) 

64.  TOTAL  SUSPENDED  SOLIDS  (TSS)  DIFFERENTIAL 

(Answer  "I"  if  the  AA  lacks  a  constricted  outlet  or  iniet.)  Are  levels  of 
total  suspended  inorganic  solids,  measured  at  the  AA's  inlet  (especially 
during  intense  storms),  greater  than  those  measured  simultaneously  at  the 
outlet  o_r  is  detention  time  (as  determined  by  tracer  dyes  or  morphometric 
measurements)  at  ieast  3  days  in  summer  and  15  days  in  winter? 

This  completes  level  3  assessment.  Interpret  the  responses  according  the 
the  guidelines  in  Section  A. A. 


4.4  Kf f ec t iveness  and  Opportunity  Interpretation 

Ik. s  pieC-.C.u:t  :  ti  t  e  :  j  ret.'  t  rt-sr  r  ’  jue. 
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klGh,  MDekkATK,  o:  Ll’W  us  ;  r,g  t  utrc  t  ai.  t  e  i  :  :  a  _n;  <. 
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ip.t  e:  p:  et  at  ion  k  ys  feu  three  el  the  t  une  t  rcn.. 

it  :  s  important  to  reiterate  that  the  effect  rvor.ess  and  op;.,  r  tun.:  y 
interpretation  keys  assume  that  a  1 i  questions  : n  ei f  ec  t iveness  and 
upper  t  ut:  i  t  y  ievels  1  and  2  are  answered.  The-  only  provision  made  fur 
partially  completed  data  sets  (i.e.,  unknown  an  -wets)  i  s  in  the  care-  of  a 
level  3  assessment  (Questions  51-b4).  If  all  level  1  and  2  questions  art- 
net  answered  (uni ess  specified  in  the  question  itself),  the  validity  of  the 
probability  ratings  is  uncertain. 

Interpretation  keys  for  evaluating  effectiveness  and  opportunity  of  each 
function  are  contained  in  sections  4.4.1  -  4.4.11.  Each  section  begins 
with  a  brief  introductory  discussion  of  the  function,  followed  by  a  working 
definition  of  the  function,  a  rationale  for  HIGH  and  LOW  probability 
ratings,  a  statement  of  general  sensitivity  of  the  interpretation  key,  and 
the  interpretation  key  itself.  Three  of  the  functions  (fioodfiow  aiteratior 
sediment/toxicant  retention,  nutrient  removal/transformation)  have  two 
interpretation  keys  one  for  effectiveness  and  one  for  opportunity. 

Interpretation  of  effectiveness  and  opportunity  can  be  done  manually,  or 
using  the  computer  program  described  in  Appendix  E.  To  do  a  manual 
interpretation,  place  Form  B  and  the  interpretation  key  for  the  function  of 
interest  in  front  of  you.  Each  key  contains  a  series  of  boxes  which  contain 
a  question  or  group  of  questions  and  specified  answers.  Within  the  boxes,  a 
"/"  should  be  interpreted  as  an  "or",  and  a  "+"  should  be  interpreted  as  an 
"and".  A  true  (T)  and  false  (F)  arrow  emerge  from  each  box.  Follow  the 
true  arrow  if  the  question,  or  group  of  questions,  have  all,  been  answered  as 
specified.  Follow  the  false  arrow  if  the  single  question,  or  group  of 
questions,  have  not  all  been  answered  as  specified.  In  some  cases  a  third 
arrow  designated  partial  data  (PD)  is  available.  This  occurs  when  responses 
to  level  3  questions  are  requested.  The  PD  arrow  should  be  taken  when  level 
3  responses  are  unavailable  and  therefore  all  questions  were  not  answered  as 
specified.  Begin  with  the  first  box  of  each  interpretation  key  and  proceed 
through  the  key  until  a  HIGH,  MODERATE,  LOW,  or  UNCERTAIN  probability  rating 
is  assigned  to  all  functions.  Record  the  rating  on  Form  D. 

4.4.1  Ground  Water  Recharge 

Definition  -  For  purposes  of  this  method,  recharge  AA's  or  wetlands 
are  considered  to  be  those  where:  (a)  recharge  to  underlying  materials  oi 

ground  water  (deep  or  shallow)  exceeds  ground  water  discharge  to  the  wet 
depression  on  a  net  annual  basis,  and/or  (b)  the  rate  of  recharge  typically 
exceeds  the  rate  of  recharge  from  terrestrial  environments. 

Rationale  (HIGH)  -  There  are  three  general  sets  of  conditions  which 
indicate  a  wetland  which  has  a  high  probability  of  recharging  ground  water 
on  a  net  annual  basis.  The  first  set  of  conditions  consists  of  d ‘ r ec t 
evidence  of  recharge  through  the  use  of  groundwater  wells  or  piexoretc: 
tubes  at  various  seasons.  Specific  evidence  consists  of  measi; :  en.ient  s 


.r.t-.-t  we:  .ar.ee  curt  De  nut  permanent  .  v  I  ..  et-vi,  r.uv*.  u  r.e,  .a:  .  v  t  •  e.  . .  . 
d::te:ent  :  al ,  or  have  an  inlet  hut  t:e  v-ut  .  et  ur.d  rat  be  ,t  :  :  r . ,  •  wet 
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.itunial  let:  exist.  The  third  set  of  conditions  are  for  wet. and.  r.ot 
\  recrpitati  oti  deficit  regions.  These  wetlands  curt  have  a  r.c  ,a:  .  a 
discharge  differential  and  water  quality  anomalies  oi_  have  a  ;  >■:  r.ut.ei.t  t. . «  • 
but  r.c  permanent  outlet  and  be  a  fringe  or  island  wetland.  In  ado  it  ir„ 
wetland  curt  have  one  of  the  following  conditions:  not  be  r.siui.t  r. 
flooded,  have  favorable  topography,  impervious  watershed,  rci.r  c:  .  .  .  w 
infiltration,  located  upsiope  of  a  dam,  having  fine  n.  ineral  soils  o:  tit  a 
karst  region,  or  having  expansive  flooding  or  unstable  flows. 

Rationale  (LOW)  -  Several  wetland  types  are  considered  to  have  low 
probabilities  of  net  annual  recharge,  regardless  of  any  c i icumstant iai 
evidence  of  high  recharge  as  described  above.  Such  iow-recharge  wetlands 
include:  (a)  all  marine  and  estuarine  wetlands  (where  recharge,  if  it  occurs, 

is  economically  detrimental),  (b)  ail  wetlands  with  impervious  underlying 
strata,  (c)  all  nonfringe  AA's  that  have  outlets  only,  (d)  other  wetland: 
that  do  not  have  al 1  of  the  following:  coarse  underlying  strata,  not  below 
a  dam,  and  no  indicators  of  ground  water  discharge. 

General  Sensitivity  -  Relatively  few  eastern  wetlands  will  be  rated  HjGH  for 
recharge.  Most  will  receive  a  rating  of  UNCERTAIN,  and  probably  more  will  be 
rated  LOW  than  HIGH.  Relatively  more  western  wetlands  will  receive  HIGH 
ratings.  Collection  of  piezometric  data  or  knowledge  of  the  area's  surficial 
geology  can  have  a  pivotal  effect  on  the  ratings,  which  otherwise  are  stiongiy 
affected  by  the  hydroperiod,  precipitation  balance,  contiguity,  and  system 
predictors. 

Interpretation  Key  -  For  the  Ground  Water  Recharge  Key  use  the  answer  in  the 
"X"  column  of  Form  B. 


Ground  Water  Recharge  (GWR)  Kffectivene 


H.  r-v  :  ■.  o.l-n  and  8.3-y)  i 

:  :  ia . .  ea t ua:  :r.e,  sa:  :ne  or  ro  permanent  ;n.et  ant: 
e r t.ar.en t  ou t  let 


GWR  Key  (Cont.) 


MiCROCO< 


4.4.2  Ground  Water  Discharge 


Definition  -  For  purposes  of  this  method,  ground  water  discharge  areas  are 
those  where  the  rate  of  discharge  from  ground  water  (deep  or  shallow)  into 
the  wetland  exceeds  the  rate  of  recharge  to  underlying  ground  water  from  the 
wetland  on  a  net  annual  basis. 


Rationale  (HIGH)  -  There  are  many  sets  of  conditions  under  which  wetlands 
will  have  a  high  probability  of  discharging  groundwater  on  a  net  annual 
basis.  These  include  most  permanently  flooded  or  saturated  wetlands  that 
are:  (a)  in  precipitation  deficit  regions,  (b)  immediately  below  dams, 

(c)  larger  than  200  acres,  with  a  watershed  less  than  5  times  the  area  of 
the  assessment  area,  (d)  larger  than  200  acres  and  not  surrounded  by  paved 
land,  (e)  steeper  gradient  downstream  of  the  outlet  than  upstream  of  the 
inlet,  (f)  lacking  inlets  but  having  outlets,  and  not  dominated  by  snowmelt 
(nonfringe  wetlands  only),  (g)  stable  with  regard  to  seasonal  water-level 
fluctuations,  or  (h)  characterized  by  springs,  water  quality,  or  temperature 
anomalies  that  suggest  discharge.  If  the  wetland  is  not  permanently  flooded 
or  saturated,  a  rating  of  HIGH  may  still  be  assigned  if  at  least  two  of  the 
above  are  met. 


Rationale  (LOW)  -  The  only  wetlands  believed  to  have  a  LOW  probability  for 
ground  water  discharge  are  those:  (a)  rated  HIGH  for  ground  water  recharge, 
or  (b)  nonpermanently  flooded  wetlands  that  do  not  have  at  least  two  of  the 
characteristics  described  above. 


General  Sensitivity  -  A  majority  of  wetlands  nationwide  will  probably  attain 
ratings  of  HIGH  for  ground  water  discharge,  particularly  if  they  are 
permanently  flooded.  Fewer  wetlands  will  be  rated  UNCERTAIN  and  the  fewest, 
although  probably  a  significant  percent,  will  be  rated  LOW.  Tidal  wetlands 
will  most  often  be  rated  UNCERTAIN  and  can  never  attain  a  rating  of  HIGH. 
This  does  not  deny  the  occurrence  of  ground  water  discharge  in  tidal 
wetlands,  but  rather  highlights  the  difficulty  in  predicting  its  presence. 

It  is  not  possible  for  a  permanently  flooded  nontidal  wetland  to  be  rated 
LOW  for  discharge,  unless  recharge  has  been  indicated  by  the  recharge  key. 


The  most  pivotal  predictors  in  the  Ground  Water  Discharge  Key  are  those 
discussed  in  the  previous  section  on  ground  water  recharge  (Section  4.4.1). 


Interpretation  Key  -  For  the  Ground  Water  Discharge  Key  use  the  answer  in 
the  "X"  column  of  Form  B. 
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WET  2.0 


Ground  Water  Discharge  (GWD)  Effectiveness  Key 


GWR  was  rated  HIGH? 


(54=y) 

water  table  slopes  away  from  wetland 


BOTH  GWD  List  A  and  GWD  List  B 


MODERATE 


Either  GWT)  List  A  or  GWD  List  B 


GWD  List  A 


ANY  of  the  following: 


1.  [(l.l=y)+(5.1.1=n)+(21B=n)+(32A/B/E/H/I/J=y)+(59.2=n)+ 
(63 . 2=n) + (23=n] 

E>P  and  depression  >5%  of  watershed  area  and 
watershed  not  impervious  and  longstanding  water  and 
no  water  chemistry  anomalies  suggesting  recharge  and 
not  a  "losing  stream"  and  not  ditched 

2. [(l.l  =  n)  +  (5.1.2=y)  +  (21B  =  n)  +  (3  2A/B/E/H/I/J=y)  +  (63.2  =  n) 

+(59.2=n)+(23=n)] 

E<P  and  depression  >20%  of  watershed  area  and 
watershed  not  impervious  and  longstanding  water  and 
no  chemical  anomalies  which  suggest  recharge  and  not 
a  "losing  stream"  and  not  ditched 

3.  (35.1=n  and  35.2=n) 

no  expansive  flooding  and  stable  flow 

4.  Two  of  the  conditions  in  GWR  List  3 


—  Continued 
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GWD  Key  (Cont.) 


GWD  List  B 


ANY  of  the  following: 

1.  (34. 2=y) 

AA  water  table  influenced  by  upstream  impoundment 

2.  (59. l=y) 

water  quality  anomalies  (elevated  dissolved  solids) 

3.  (12Cd=y) 

aquatic  moss 

4.  [ (6 . l=n) + (6 . 2=y) ] 

local  topography  not  favorable  for  recharge  but 
favors  discharge 

5.  (60=y) 

water  temperature  anomalies 

6.  [(8. l=n)+(8.2=n)+(8.3=y)+(ll=n)+(9.3=n)] 

no  inlet  and  permanent  outlet  and  not  fringe  or 
island  situation  and  internal  snowmelt  is  not  the 
sole  source  of  water 
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4.4.3  Floodfiow  Alteration 


A  number  of  quantitative  methods  are  available  for  determining  the  floodfiow 
alteration  capacity  of  AA  along  a  channel.  Qualitative  methods  for 
determining  floodfiow  alteration  capacity  have  been  presented  by  Reppert  et 
al.  (1979)  and  Wolverton  (1980).  Few  of  these  quantitative  or  qualitative 
methods  specifically  examine  the  contribution  of  the  wetland  portion  of  the 
AA  to  floodfiow  alteration. 

Definition  -  For  purposes  of  WET,  floodfiow  alteration  occurs  in  those 
areas  where  surface  water  is  stored  or  its  velocity  is  attenuated  to  a  greater 
degree  than  typically  occurs  in  terrestrial  environments.  No  judgment  is  made 
as  to  the  value  of  such  flow  alteration,  in  fact,  there  may  be  situations  in 
which  reduction  of  flow  velocity  causes  increased  flooding  due  to  flow 
synchronization. 

1.  Floodfiow  Alteration  Effectiveness 

Rationale  (HIGH)  -  There  are  five  types  of  AA's  that  most  ciearly  are 
effective  for  altering  floodflows.  These  include  AA's  which  :  (a)  have 

regulated  outflows  (reservoirs,  dams),  (b)  have  outflows  that  are  measured 
as  being  less  than  inflows,  (c)  have  neither  an  outlet  nor  an  inlet,  (d) 
expand  their  surface  area  by  at  least  25  percent  for  20  days  of  the  year  and 
are  larger  than  5  acres,  or  (e)  are  larger  than  200  acres  and  are  either  in 
a  precipitation  deficit  region  or  (if  flowing  water  is  present)  are  at  least 
70%  covered  with  juxtaposed  woody  vegetation.  Additionally,  they  must  not 
be  tidal.  Thus,  the  simple  presence  of  vegetation  which  adds  to  channel 
roughness  is  considered  insufficient  to  result  in  a  rating  of  HIGH;  the  wet 
depression  must  remove  (through  evapotranspiration)  or  store  water  as  well 
as  create  a  lag  (desynchronized)  effect. 

Rationale  (LOU)  -  Wetlands  with  LOW  probabilities  of  altering  floodflows  are 
assumed  to  be  those  which  have  ail  the  following  characteristics:  (a)  the 
spatially  dominant  hydroperiod  is  "permanent,"  (b)  the  AA  is  less  than  200 
acres,  (c)  no  potential  for  ponding  of  stormflows  is  apparent  (e.g.,  fringe 
wetland  or  others  with  unconstricted  outlets),  (d)  if  precipitation  is 
greater  than  evaporation,  and  the  AA  is  smaller  than  5  acres,  and  (e)  if 
flow  is  present,  channels  are  neither  sinuous  nor  contain  ample  woody 
vegetation  to  intercept  surface  flows.  Also,  all  tidal  wetlands  are  rated 
LOW,  as  they  are  a  buffer  against  floodflows  only  if  mild  storm  surges  occur 
at  low  tide. 

General  Sensitivity  -  Most  western  and  prairie  wetlands  will  be  rated  HIGH,  as 
will  large  flowing  wetlands  elsewhere  with  extensive  woody  vegetation.  LOW 
ratings  will  be  assigned  to  most  small,  unconstricted,  permanently  flooded 
wetlands  in  the  East,  especially  if  they  lack  low-gradient  channels  and  woody 
vegetation.  The  MODERATE  rating  will  be  the  most  common  rating  in  many 
regions . 

These  ratings  do  not  reflect  the  quantity  (e.g.,  acre-feet)  of  flood  storage- 
only  the  probability  that  storage  or  loss  will  occur  or  lag  time  will  be 
measurably  increased.  The  position  of  the  wetland  in  the  watershed  and  its 
position  relative  to  floodable  properties  have  been  ignored  m  this  portion  of 
the  key  due  to  the  difficulty  of  predicting  whether  increased  lag  time  will 
synchronize  or  desynchronize  floodflows  at  a  particular  point  of  interest. 
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The  pivotal  predictors  are  wetland  system  type,  region,  contiguity,  size, 
and  vegetation  form.  A  very  few  wetlands  might  meet  the  criteria  for  both 
HIGH  and  LOW,  e.g.,  a  small  unconstricted,  unvegetated,  permanently  flooded 
Eastern  wetland  (LOW)  which  has  great  natural  fluctuations  in  water  level 
(HIGH).  In  such  cases,  the  logic  flowchart  and  computer  program  produce  a 
message  of  UNCERTAIN  (U). 

2.  Floodflow  Alteration  Opportunity 

Wetlands  low  in  a  watershed  may  have  greater  opportunity  for  intercepting 
floodflows;  however  if  they  are  lower  in  the  watershed  than  most  floodable 
properties,  their  social  significance  will  be  slight  and,  in  some  cases,  their 
effectiveness  may  also  be  less  (i.e.,  as  compared  to  "headwater  reservoir" 
type  wetland). 

Wetlands  considered  to  have  the  highest  opportunity  for  floodflow  alteration 
are  those  which  are  not  tidal  but  which  have  a  large  watershed  relative  to 
their  size,  or  whose  watersheds  are  predominantly  urban  or  relatively 
impervious/frozen  soils,  with  few  other  storage  areas  upstream. 
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Wetlands  are  rated  LOW  for  floodflow  opportunity  if  they  have  not  met  the 
criteria  for  HIGH  opportunity  and  have  a  small  watershed  relative  to  wetland 
size,  predominantly  forested  land  cover  in  the  watershed,  upstream  storage 
areas,  or  if  they  are  tidal. 


Interpretation  Keys  -  For  the  Floodflow  Alteration  Effectiveness  and 
Opportunity  Keys  use  the  answer  in  the  "W"  column  of  Form  B.  If  this  is 
unavailable  use  the  answer  in  the  "X"  column. 


Flood flow  Alteration  Effectiveness  (FFAE)  Key 


[(10D/E/F=y)  or  (23=y)] 
tidal/ estuarine/marine 
confine  water 

or  ditches,  canals  or  levees 

\1 _ _ 

ANY 

of  the  following: 

1. 

(8.3-n) 

no  permanent  outlet 

2. 

(9 . 2-y  or  63.1=y) 

unconstricted  inlet 

and  const: 

ricted 

outlet  or 

flat 

hydrograph 

3. 

[(2.1.2-y)+(31.3-n)+(9. 

l=y)  ] 

>40  acres  and  Zone  B 

<  Zone  A 

and  constricted 

outlet 

4. 

[(2. 1.3-y)+(31.5-y)] 

>200  acres  and  Zone 

A  >10%  of 

Zones 

B  and  C 

ALL  of  the  following: 

1.  (2.1. l=n) 

>5  acres 

2.  (35 . l=y) 

expansive  flooding 

3.  (24. 3=n) 

soil  does  not  have  slow  infiltration  rate 

4.  (32A=n  or  32E=y  or  34.3. l=y) 

saturated  or  not  permanently  flooded  or  ponding 

OR  ALL  of  the  following: 

1.  (2. 1 .3-y) 

>200  acres 

2.  (24.3=n) 

soil  does  not  have  slow  infiltration  rate 

3.  ( 1 . 1-y)  OR  [(22.1.1=y)+(31. 6D/E=y ) + ( 1 2A/B-y ) 

+  ( 15  . lA=y  or  15.2-y)] 

"dry"  region  or  E>P  OR  flow  suggested  and  Zone  B 
and  C  >60%  eB  and  forested  or  scrub-shrub  and 
channel  flow  intercepted  by  xarge  clumps  or 
spreads  out  over  a  wide  area 


(22.  1 .  1-y) 

flow  is  suggested 


Cunt inuod 


v.v,v,v;‘*v»vi’ 
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FFAE  Key  (Cont . ) 


FFAE  List  A 


ALL  of  the  following: 


WA 


1.  (32A=y ) 

permanently  flooded 

2.  (2.1. 3=n) 

<200  acres 

3.  [(ll=y)  or  (9 . l=n+9 . 2=n) ] 

f r inge/island  situation  or  outlet  not  constricted 

4.  [(1.1-n)  or  (2.1.1 =y ) J 

not  a  "dry"  region  or  E<P  or  <5  acres 


■MODERATE 


t'1 


*1 


FFAE  List  3 


ALL  of  the  following: 

1.  ( 1 2A+B-n) 

not  forested  or  scrub-shrub 

2.  (31.6A=y  or  31.6E=y) 

<60%  of  Zones  B  and  C  is  eB 

3.  ( 15 . 2=n) 

instream  vegetation-water  interspersion  not  great 


MODERATE 
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Floodflow  Alteration  Opportunity  (FFAO)  Key 


(10D+E+F=n) 

not  marine,  estuarine  or  tidal 


BOTH  of  the  following: 


1.  (5.2=n  or  5.1.2=n) 

upslope  AA's  are  <5%  of  AA's  watershed  or 
AA  <20%  of  watershed  acreage 

2.  [(21B=y)  or  (24.4=y)] 

watershed  impervious  or  watershed  soils  with  slow 
infiltration 


ALL 

of  the  following: 

1. 

(5.1. 2=y) 

AA  >20%  of  watershed  acreage 

2. 

(21A=y) 

watershed  forest  and  scrub 

3. 

(5 . 2=y) 

upslope  wetlands  comprise  >5%  of 

AA's  watershed 

4. 

(24. 4=n) 

watershed  soils  do  not  have  slow 

infiltration 

•MODERATE 


—  End  — 
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4.4.4  Sediment  Stabilization 

Quantitative  models  for  evaluating  the  wave  dissipation  ability  of 
vegetation  are  presented  by  Camfieid  (1977)  and  Wayne  (1976).  Several 
quantitative  models  are  available  fot  evaluating  the  frictional  resistance 
of  terrestrial  vegetation  to  runoff  in  temporarily  flooded  grassed 
waterways,  but  few,  if  any,  for  aquatic  vegetation.  Quantitative  models  for 
evaluating  depositional-erosional  dynamics  and  wave  decay  are  available  for 
wetland  systems,  but  do  not  always  include  a  component  easily  attributable 
to  "wetland  influence."  No  formal  qualitative  procedures  exist  for 
evaluating  this  function  in  all  wetland  types,  although  informal  guidelines 
are  given  by  Siiberhorn  et  al.  (1974).  A  formal  procedure  by  Pfaunkuch 
(1975)  is  applicable  to  riverine  depressions,  and  a  procedure  by  Knutson  et 
al.  (1981)  is  applicable  to  tidal  emergent  areas. 

Definition  -  For  purposes  of  this  method,  HIGH  sediment  stabilization  areas 
are  those  which  are  more  effective  for  binding  soil  and  dissipating  erosive 
forces  than  are  typical  upland  environments. 

Rationale  (HIGH)  -  Wetlands  rated  HIGH  for  this  function  must  be 
characterized  by  one  of  the  following  characteristics:  potential  erosive 
forces  present,  unsheltered  or  Zone  C  greater  than  Zones  A  and  B,  ditches, 
canals,  or  levees  are  present  that  confine  water,  high  water  velocity, 
evidence  of  long-term  erosion,  or  a  water  table  influenced  by  an  upstream 
impoundment.  In  addition,  one  of  the  following  characteristics  must  also  be 
present:  rubble  substrate,  protective  of  nearby  shorelines,  greater  than  20 

ft  width  of  erect  vegetation,  presence  of  forest  of  scrub-shrub,  or  good 
water  and  vegetation  interspersion. 

Rationale  (LOU)  -  The  only  type  of  wetland  considered  capable  of  b°ing  rated 
LOW  is  one  in  which  there  is  no  flowing  water,  no  boat  wakes,  no  open  water 
wider  than  100  ft,  and  no  eroding  areas  abutting  the  wetland,  as  well  as 
having  no  vegetation  (erect  or  submerged)  or  rubble. 

General  Sensitivity  -  Marine,  estuarine,  riverine,  and  contiguous  paiustrine 
wetlands  will  never  be  rated  LOW  by  these  criteria.  Most  vegetated 
estuarine  and  paiustrine  wetlands  with  some  open  water  will  be  rated  HIGH, 
as  will  most  rocky  seacoasts  and  islands.  The  most  pivotal  characteristics 
for  this  function  are  those  dealing  with  contiguity,  flow,  fetch,  and 
vegetation  zone  width. 

Interpretation  Key  -  For  the  Sediment  Stabilization  Key  use  the  answer  in 
the  "W"  column  of  Form  B.  If  this  is  unavailable  use  the  answer  in  the  "X" 
column . 
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Sediment  Stabilization  (SS)  Effectiveness  Key 


All  of  the  following: 

1.  (22.1 . l=n) 

flow  is  not  evidenced 

2.  (25.3=n) 

erosion  not  a  problem 

3.  (19. lA=y) 

at  least  1  acre  is  sheltered 


ALL  of  the  following: 

1.  (31 . 6A=y) 

BC  is  0%  eB 

2.  ( 12C=n) 

not  aquatic  bed 

3.  (45F=n) 

not  rubble  substrate 


ANY 

of  the  following: 

1. 

(25 . 3=y) 

potential  erosive  forces  present 

2. 

[ (19 . lB=y)  or  (31.1=n)] 

unsheltered  or.-Zone  C  >  Zones  A+B 

3. 

(23=y) 

ditches,  canals,  or  levees  confine 

water 

4. 

[(7=n)  or  (41 . 2=y) ] 

high  velocity 

5. 

(22 . 3=y) 

long-term  erosion  evident 

6. 

(34. 2=y) 

water  table  influenced  by  upstream 

impoundment 

SS  List  A 


•SS  List  B 
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SS  Key  (Cont . ) 


SS  List  A 


ANY  of  the  following: 

1.  (45F=y) 

rubble  substrate 

2.  (19.2=y) 

island  or  peninsula  intercepts  waves 

3.  (36. 1 . l=n) 

erect  vegetation  in  Zones  A  and  B  >20  ft 

4.  ( 12A/B=y) 

forested  or  scrub-shrub 

5.  ( 15 . 2=y) 

instream  water-vegetation  interspersion  good 


SS  List  B 


ALL  of  the  following: 

1.  (45F=n) 

substrate  not  rubble 

2.  (19. 2=n) 

no  island  or  peninsula  to  intercept  waves 

3.  (36 . 1 . l=y ) 

erect  vegetation  in  Zones  A  and  B  <20  ft 

4.  ( 12A+B-n) 

not  forest  or  scrub-shrub 

5.  ( 15 . 2-n) 

poor  instream  water-vegetation  interspersion 


—  End  — 
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SS  List  B 
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4. A. 5  Sediment/Toxicant  Retention 


Quantitative  models  for  evaluating  the  sediment  and  toxicant  retention 
capabilities  of  wetlands  are  few.  As  previously  noted,  quantitative  models 
of  varying  usefulness  exist  for  predicting  sediment  routing  and  deposition 
rates  in  all  systems,  but  few  include  an  identifiable  shallow-water 
component.  An  exception  is  the  study  by  Hickok  et  ai.  (1977).  Qualitative 
models  for  sediment  and  toxicant  retention  are  presented  m  procedures  by 
Reppert  et  al.  (1979)  and  Wolverton  (1980). 


Definition  -  For  purposes  of  this  method,  HIGH  sediment/ toxicant  retention 
areas  are  those  which  physically  (or  chemically  in  the  case  of  toxicants) 
trap  and  retain  on  a  net  annual  basis  the  inorganic  sediments  and/or 
chemical  substances  generally  toxic  to  aquatic  life. 


Rationale  (HIGH  for  Effectiveness)  -  Wetlands  considered  by  the  method  to 
have  high  effectiveness  for  sediment  trapping  include  ones  with  no  outlets; 
ones  that  are  impounded  (though  it  can  be  argued  that  the  dam,  not  the 
wetiand,  is  the  factor  causing  sedimentation);  ones  where  water  sampling 
(especially  during  storms)  directly  indicates  that  outlet  waters  have  less 
inorganic  particulate  matter  than  nontidal  inlet  waters;  ones  that  are 
vegetated  with  erect,  persistent  vegetation  and  comprise  all  of  a  clearly 
defined  delta,  island,  bar,  or  peninsula;  ones  where  there  is  direct 
evidence  of  accretion  from  historic  photographic  evidence  or  field  sampling; 
ones  in  basically  depositional  environments  with  erect  vegetation  wider  than 
20  ft;  persistent  emergent  estuarine  wetlands  wider  than  20  ft  in 
depositional  environments;  mollusk  bed/reef  wetlands;  or  estuarine  rooted 
vascular  aquatic  bed  wetlands.  Wetlands  fulfilling  any  of  these 
descriptions  must  also  be  free  of  artificial  channelization  and  soil 
t i ilage . 


Other  wetlands  qualifying  for  a  rating  of  HIGH  are  those  having  most  of  the 
following  conditions:  constricted  outlet;  no  flow  or  slow-velocity  flow; 
brackish  salinity;  riverine  with  good  pool-riffle  ratio  (if  cobble-gravel 
sediment)  or  adequate  pools  and  instream  debris;  short  fetch;  great  depth 
(or  shallower  depths  with  shorter  fetches);  relatively  long  duration  and 
extent,  of  seasonal  flooding;  and  estuarine  emergent  in  a  high-intensity 
storm  region.  In  addition,  such  wetlands  also  must  be  free  of  artificial 
channelization  and  soil  tillage,  as  well  as  having  erect  vegetation  in  a 
zone  at  least  20  ft  wide,  or  in  the  case  of  tidal  wetlands,  having  aquatic 
bed  vegetation  under  brackish  (flocculating)  conditions. 


Rationale  (LOW  for  Effectiveness)  -  Wetlands  that  have  not  met  the  criteria 
for  HIGH  are  next  screened  for  LOW  effectiveness.  Wetlands  considered  to 
have  a  LOW  probability  of  being  effective  for  sediment  trapping  are  one  of 
five  basic  types:  (a)  wetlands  with  tilled  (farmed)  soils  and  having  a 

permanent  outlet,  (b)  wetlands  with  cobbie-gravei,  rubbie,  or  bedrock 
substrates  and  no  vegetation,  instream  debris,  or  pools;  (c)  wetlands 
fringing  the  channel  immediately  downstream  from  an  impoundment;  (d) 
wetlands  where  measured  nontidal  outputs  of  inorganic  particuiates  are 
greater  than  inputs  (especially  during  storms);  (e)  wetlands  where 
prevailing  current  velocities  are  sometimes  greater  than  the  suspension 
threshoids  of  the  prevailing  sediment  types;  or  (f)  wetlands  having  most  of 
the  following  characteristics:  exposed  to  boat  wakes  or  channelized; 
unconstricted  outlet;  tilled  soil;  not  in  a  depositional  gradient  or  not 


USB 


being  in  an  AA  that  expands  greatly  when  flooded;  shallow  depths  with  large 
fetch  (and  minimal  aquatic  bed  vegetation);  and  minimal  fringe  vegetation  il 
sediment  enters  as  overiand  flow  (or  minimal  vegetation  interspersion  if 
sediment  enters  as  channel  flow). 

Wetlands  meeting  any  of  the  criteria  in  the  above  paragraph  must  also  (if 
such  data  are  available)  show  no  evidence  of  accretion,  bas-ed  on  historic 
photographic  or  field  coring  data. 

General  Sensitivity  -  A  majority  of  prairie  pothole  wetlands  will  be  rated 
HIGH,  and  in  some  regions  probably  a  majority  of  wetlands  wili  be  rated 
MODERATE.  Wetlands  most  likely  to  be  rated  LOW  will  be  marine  and  riverine 
types.  The  most  pivotal  characteristics  are  vegetation  zone  width, 
contiguity,  velocity,  and  sediment  type. 

Rationale  (HIGH  for  Opportunity)  -  Wetlands  with  a  HIGH  opportunity  for 
sediment  trapping  are  those  with  any  of  several  potential  nonpoint  or  point 
sources  of  sediment  or  toxicants  named  in  the  method  (e.g.,  row  crops,  soii- 
slope  conditions  enhancing  erosion,  dumps,  fields  where  pesticides  are 
applied) . 

Rationale  (LOW  for  Opportunity)  -  LOW  opportunity  for  sediment  and  toxicant 
retention  results  from  absence  of  potential  sediment  sources,  combined  with 
a  forested  watershed  of  a  size  not  larger  than  five  times  the  wetland's 
area  and  at  least  5%  of  the  upslope  watershed  being  occupied  by  wetlands  (or 
a  reservoir  being  present). 

Interpretation  Keys  -  For  the  Sediment/Toxicant  Retention  Opportunity  and 
Effectiveness  Keys  use  the  answer  in  the  "X"  column  of  Form  B. 


Sediment/Toxicant  Retention  Effectiveness  (S/TRE)  Key 


ANY  of  the  following: 


1.  (9.2=y) 

unconstricted  inlet  and  constricted  outlet 

2.  (8.3=n  and  8.4=n) 

no  outlet 

3.  (36.1.2=y  and  22.3=n) 

substantial  erect  vegetation  in  Zones  A  and  B  and  no 
evidence  of  erosion  on  aerial  photos 

ANY  of  the  following: 

1.  [ (19 . lA=n) + (43A/B/C/D/E=y) + (31 . 4=n) +(31 .6E=y) 

not  sheltered  and  water  depth  <40  in.  and  sB<oB  and 
B  and  C  is  0%  eB 

2.  (19.1B=y) 

unsheltered 

3.  (64=n) 

inlet  inorganic  solids  <  outlet  inorganic  solids 

4.  (28=y) 

direct  alteration  evident 

5.  [(7=n)  or  (41.2=y)] 

high  velocity 

[(7-y)  or  (41.1-y)  or  (42.1.1=y)] 
low  velocity 

AND  ANY  of  the  following: 


T 


T 
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1.  (34.3 . l=y) 

dike  or  dam  downslope  creates  flooding 

2.  J(22.3=n)+(31.6A=n)+(12A/B/Da=y)+(22.2=y  or  19.2=y)] 

no  long-term  erosion  and  B  and  C  is  not  0%  eB  and 
forested/scrub-shrub  or  persistent  emergent  and 
actively  accreting  delta  part  of  AA 

♦  F 

BOTH  of  the  following: 

1.  [  {7-y)  or  (41 . l=y)  or  (31.1-n)] 

low  velocity  or  Zone  C  >  Zones  A  and  B 

2.  (45E+F+G=n) 

substrate  not  bedrock,  rubble  or  cobble-gravel 


S/TRE 


S/TRE 


List 

List 


A 

B 
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S/TRE  Key  (Cont. ) 


S/TRE  List  A 


BOTH  of  the  following: 

1.  ( 13A/B/Da=y ) 

part  forested,  scrub-shrub  or  persistent  emergent 

2.  [  (36. 1 . 1 =n)  +  (25. 2A=y)  ]  OR  [ (36.2. 1 =n)  +  (25.2B=y)  +  (7=y) 
+(9.1/9.2=y)] 

erect  vegetation  in  Zones  A+B  <20  ft  wide  and 
sediment  sourceis  overland  flow  OR  Zone  eB  usually 
<20  ft  wide  and  sediment  source  is  channel  flow  and 
low  velocity  and  constricted  outlet 


MODERATE 


OR  ALL  of  the  following: 

1.  (9.1=y) 

constricted  outlet 

2.  (10D/E=y) 

tidal  riverine  or  estuarine 

3.  (48B=y)  or  [ ( 1 . 2=y) + (13A/B/Da=y ) ] 

salinity=0. 5-5.0  ppt  or  high  rain-erosivity  factor 
and  forested, scrub-shrub  or  persistent  emergent 


S/TRE  List  B 


S/TRE  List  B 


ALL  of  the  following: 

1.  (31 . 4=y ) 

Zone  sB  >  Zones  oB  and  C 

2.  (10D/E/F=y) 

marine,  estuarine  or  tidal  riverine 

3.  (48B=y) 

salinity  =  0. 5-5.0  ppt 


-MODERATE 


OR  ALL  of  the  following: 

1.  ( lOC/D-y ) 

riverine 

2.  (35 . l=y  or  35.2=y) 

expanded  flooding  or  flow 

3.  [  ( 15 . 2=y )  or  (31.4=y)] 

good  int e rspers ion  or  Zone  sB  >  Zones  oB  and  C 

4.  (9.1-y)  or  (9.2-y)  or  (31.1-rJ  or  [(49.1.2=y)+ 

( 49 . 1 .  1  -y )  ] 

constricted  outlet  or  Zones  A+B>C  or  pools/ ri f f ies 


i 
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Sedi*ent/Toxicant  Retention  Opportunity  (S/TRO)  Key 


ANY  of  the  following: 

1.  (55 . l=n) 

measured  suspended  solids  not  low 

2.  (25 . l=y) 

potential  sediment  source  in  input  zone 

3.  (25.3=y) 

erosive  conditions  present 

4.  (27 . l=y) 

toxin  source  in  input  zone 


ALL  of  S/TRO  List  A 


BOTH  of  the  following 

1.  (8. l=y) 

permanent  inlet  present 

2.  ANY  of  S/TRO  List  A 


S/TRO  List  A 


[(21A=n)  or  (1.2=y)] 

watershed  not  forest  and  scrub  or  high  rainfall- 
erosivity  factor 

(5.1. l=y) 

wetland  comprises  <5%  of  watershed 
[  (5 . 2=n)  +  (34. 2=n) ] 

upslope  wetlands  comprise  <5%  of  watershed  and  water 
table  not  influenced  by  upslope  impoundment 


MODERATE 


MODERATE 
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4. A. 6  Nutrient  Reaoval/Trans format  ion 

Few  quantitative  models  exist  for  evaluating  the  nuti lent  retention  and 
removal  capabilities  of  wetlands.  Qualitative  modeis  include  informal 
guidelines  by  Kibby  (1979)  and  more  formal  procedures  by  Reppei t  et  a..  (1979) 

and  Wolverton  (1980). 

Definition  -  For  purposes  of  this  method,  HIGH  nutrient 

removal/t ransformat ion  areas  are  those  which  retain  or  transform  inorganic 
phosphorus  and/or  nitrogen  into  their  organic  forms  or  transform  (remove) 
nitrogen  into  its  gaseous  form,  on  either  a  net  annual  basis  or  during  the 
growing  season,  and  which  are  generally  more  effective  at  doing  so  than 
typical  upland  environments. 

Rationale  (HIGH  for  Effectiveness)  -  Sediment  retention  is  often  (but  not 
always)  accompanied  by  nutrient  retention;  nutrient  retention  is  often  (but 
not  always)  accompanied  by  sediment  retention.  For  this  method,  conditions 
conducive  to  sediment  trapping  such  as  the  presence  of  iniets  with 
constricted  or  no  outlets  indicate  a  high  probability  for  nutrient 
removai/transformation.  Alternatively,  the  presence  of  most  of  the 
following  conditions  indicate  a  high  probability  of  nutiient 
removai/transformation:  low  water  velocity  or  presence  of  significant 

vegetation,  fine  mineral  soils  and  alkalinity  greater  than  20  mg/i,  high 
plant  diversity  with  no  dead  forested  or  scrub-shrub  areas  or  structures  to 
confine  water,  significant  vegetation  and  nutrient  sources,  and  hydroperiod 
permanently  flooded,  saturated,  or  irregularly  exposed/ f 1 ooded  tidal. 

Rationale  (LOU  for  Effectiveness)  -  Wetlands  are  rated  LOW  for  nutrient 
removal  if  they  are  also  rated  LOW  for  sediment  trapping,  plus  have 
primarily  peat  sediments,  anoxic  water  column  conditions,  and  no  woody  or 
floating-leaved  vegetation,  or  if  they  are  marine. 

Rationale  (Opportunity)  -  Wetlands  with  a  HIGH  opportunity  for  nutrient 
retention  are  those  with  any  of  several  potential  point  or  nonpoint  sources 
of  nutrients  named  in  the  method  (e.g.,  septic  systems,  feed  lots).  LOW 
opportunity  results  from  absence  of  potential  nutrient  sources,  combined 
with  a  forested  watershed  or  with  a  wate.shed  less  than  five  times  larger 
than  the  wetiand's  area  and  having  relatively  permeable  soils. 

General  Sensitivity  -  (See  sed  iment  / 1  ox  ic  an  t  retention  Section  4.4.5.)  If 
the  wetland  is  contiguous,  analysis  for  extractable  aluminum  and  measurement 
of  actual  retention  times  will  considerably  improve  the  validity.  By  the 
method's  criteria,  prairie  porho,es  and  many  bottoiuand/ r iparian  wet.ands 
will  rate  HIGH  for  effectiveness,  but  only  a  minority  of  other  wetlands 
will.  In  most  regions,  a  majority  of  wetlands  wi.i  be  rated  MODERATE. 

Tidal  wetlands,  unless  brackish,  may  tend  to  have  Slightly  .owe:  i at ings  due 
to  usually  greater  flushing  act  .on  and  oigar.  :r  sed.  merits.  The  c  i  ay  .so:  n; 
and  long  growing  seasons  in  southern  wet . ands  may  rest,:..  in  somewhat  h.ght  i 
r  at  mgs . 


Interpretation  Keys  -  Fc 
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-  r  or  t  Ire  nut  .  .  er.i 


ansi  i  r  t;..:  t 


E ;  i  si  t  . vt i  t 


answer  .  r. 


Nutrient  Removal/Transfomation  Effectiveness  (NR/TE)  Key 


EITHER  of  the  following: 

1.  (9.2=y) 

surface  flow  inlet  and  constricted  outlet 

2.  (8.3=n  and  8.4=n) 

no  outlet 


ANY  of  the  following: 

1.  (28=y) 

direct  alteration 

2.  (12E=y) 

moss-lichen 

3.  (7-n  or  41.2=y) 

high  velocity 


MOST  of  NR/TE  List  A 


1 

E _ 

#2/#4///5  from  NR/TE  List  A 

(36.1.1=n  and  36.2. l=n) 

width  of  erect  vegetation  in  Zones  A+B  >  20  ft 


MODERATE 


NR/TE  Key  (Cont.) 


NR/TE  List  A 


1.  [  ( 7  =y )  or  (41.1-y)  or  ( 12A/B/Cb/Da=y ) ] 

low  velocity  throughout  or  forested/sc  rub-shrub, 
floating  vascularaquat ic  bed  or  persistent  emergent 

2.  [(24.1=y  or  24.2=y)  and  (56.1=n)] 

fine  mineral  soils  present  and  alkalinity  not  low 

3.  [(12Aa+Ba=n)  and  (23=n)  and  (17 — y ) J 

no  dead  forest  and  scrub-shrub  and  no  ditches, 
levees,  or  channels  toconfine  water  and  high  plant 
diversity 

4.  [(36.1.2-y)+(26.2=y)]  OR 

[  (36.2.3  =  y )  +  (26.3=y)  +  (9. 1  =y  or  9.2  =  y)  +  (7=y  or  41.1-y)] 
extensive  erect  vegetation  in  Zones  A  and  B  and  sheet- 
flow  is  majornutr ient  source  OR  extensive  eB  width 
in  shallow  water  and  channel  flow  is  major  nutrient 
source  and  constricted  outlet  and  low  velocity 

5.  (33A/E/J/K=y) 

most  permanent  hydroperiod  is  permanently  flooded, 
saturated,  orirregularly  exposed/flooded  tidal 
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Nutrient  Reaoval/Transformation  Opportunity  (NR/TO)  Key 


(26. 1-y) 

potential  source  of  nutrient  runoff  present 


ALL  of  NR/TO  List  A 


MODERATE 


BOTH  of  the  following: 

1.  ANY  of  NR/TO  List  A 

2.  (8. l=y ) 

permanent  inlet 


MODERATE 


NR/TO  List  A 


1. 

[ ( 1 . 2=y )  or  (2lA=n)] 

high  rainfall-erosivity  factor  or 
scrub  watershed 

not  forest  and 

2. 

[(5.1. 2=n)  and  (4.2C/D=y)] 

AA  comprises  <20%  of  watershed  or 
>100  square  miles 

riverine  watershed 

3. 

(5.2=n) 

upslope  wetlands  comprise  <5%  of 

watershed  acreage 
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4.4.7  Production  Export 

Previous  attempts  to  develop  a  research-based  wetlands  evaluation  procedure 
for  production  export  (e.g.,  Oviatt  et  al.  1977)  have  been  unsuccessful,  at 
least  in  terms  of  the  usual  statistical  tests.  A  procedure  for  using  field 
measurements  of  chlorophyll  a  and  benthic  populations  to  characterize 
productivity  of  tidal  mudflats  has  been  developed  by  Diaz  (1982),  but  the 
results  of  this  procedure  are  not  specifically  and  directly  related  to 
production  export  potential  for  commercial  and  sport  fisheries  beyond  the 
wetland.  Production  export  was  also  one  focus  of  the  procedure  by  Reppert  et 
al.  (1979),  who  required  that  some  flushing  exist. 

Various  quantitative  models  have  been  developed  site-specif ically  to  address 
production  export,  but  none  is  broadly  applicable.  On  a  very  crude  basis,  one 
can  determine  the  nutrient  and/or  caloric  contents  of  wetland  plants 
(published  values  are  given  in  Tilton  et  al.  1978)  or  animals  and  estimate 
from  this  the  numbers  or  biomass  of  higher  organisms  that  can  be  supported. 

For  example,  menhaden  consume  6  to  9  percent  of  the  phytoplankton  in  estuaries 
they  inhabit,  or  the  equivalent  daily  production  of  0.8  g/sq  m  (Peters  and 
Schaaf  1981).  Daily  macroinvertebrate  drift  available  as  food  to  fish  in 
freshwater  streams  may  represent  the  equivalent  standing  crop  from  up  to  100 
sq  m  of  benthic  habitat.  However,  decomposition  rates,  depression  flushing 
rates,  and  feeding  rates  must  also  be  known  before  the  support  function  can  be 
realistically  estimated. 

Definition  -  For  purposes  of  this  method,  HIGH  production  export  is  the 
flushing  of  relatively  large  amounts  of  organic  plant  material  (specifically, 
net  annual  primary  production)  from  the  AA  into  downslope  waters.  No 
judgment  is  made  as  to  the  value  of  such  export;  indeed,  there  may  be 
instances  where  such  export  represents  a  nutrient  loss  to  the  exporting 
system  or  where  such  exported  material  causes  water  quality  problems 
downslope. 

Rationale  (HIGH)  -  To  attain  a  rating  of  HIGH,  the  assessment  aiea  must  have 
conditions  favoring  pi  imary  productivity  (relative  to  similar  wetiand  types 
within  the  same  region)  of  wetland  plants,  as  well  as  having  a  peimanent 
outlet.  Specifically,  if  the  wetland  system  is  marine,  primary  productivity 
must  not  be  low  or  potentially  eutrophic  conditions  are  present.  If  the 
wetland  system  is  riverine  the  following  conditions  must  be  present:  oi 

all  of  the  following  conditions  must  be  present:  potentially  eutrophic 

conditions  present,  watershed  greater  than  100  square  miles,  significant 
areas  of  erect  or  submetged  vegetation  present.  If  the  wetland  system  is 
estuarine  the  following  conditions  must  be  present:  significant  aieas  of 
erect  vegetation  must  be  present,  should  be  wide:  than  20  ft  and  flooded 
vegetation,  high  plant  productivity,  erosion  potential  is  high,  Tone  B  must 
cover  at  least  10%  of  the  AA,  and  potential  eutrophic  conditions.  If  the 
wetiand  system  is  lacustrine  the  following  conditions  must  be  present  : 
significant  areas  of  erect  vegetation  exist,  aquatic  or  emergent  vegetal. in 
dominate  the  AA,  plant  productrv.ty  high,  pH  not  acidic,  potential  for 
eutrophic  conditions  or  existing  high  level  cl  dissolved  sc  .ids,  h ;  gh 
erosion  potential,  and  watershed  not  small.  If  the  wetland  systen 
pa  lust  r ine  the  fed. owing  conditions  must  be  present:  significant  areas  if 
erect  vegetation,  potential  erosive  cund.t.ons,  Zone  B  greater  than  10%  if 
AA,  potential  for  expansive  flooding,  potential  for  eut  reph.c  t  ond 1 1  i one  c : 

1;  i  gh  .  eve  1  ti  of  dissolved  solids,  high  plant  prudui  t  ,v  ,ty,  ana  ti  .  nge  c  t 


;  ; gh  . eve  is  of  dr 
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island  situation.  In  addition,  for  all  wetland  systems,  one  of  the 
following  conditions  must  not  be  present:  moss-lichen  class  extensive, 
sandy  substrate,  water  velocity  high  or  AA  unsheltered,  low  vater/vegtt jt ion 
inter spers ion,  presence  of  direct  alteration,  artificially  manipulated  water 
levels,  small  watershed,  or  low  levels  of  suspended  solids. 

Rationale  (LOU)  -  To  attain  a  rating  of  LOW,  the  AA  must  have  no  permanent 
or  intermittent  outlets  regardless  of  the  levels  of  productivity  present. 

This  is  not  to  deny  the  productivity  or  importance  of  noncontiguous  (e.g.. 
Prairie  pothole)  wetlands;  it  means  only  that  their  relative  probability  of 
exporting  organic  nutrients  is  low.  Additionally,  some  wetlands  with 
outlets  may  be  rated  LOW  if  reduced  nacrophyte  productivity  is  suggested  by 
hypersaline  or  very  acidic  conditions,  sand  bottom  dominating  in  a  flowing- 
water  situation  with  very  little  stable  instream  substrates,  occurrence  of 
recent  soil  disturbance,  headwater  situation  without  emergent  or  aquatic  bed 
vegetation,  scouring  conditions  of  current  or  fetch  with  no  offsetting 
influence  of  aquatic  vegetation,  or  excessive  turbidity  in  an  aquatic  bed 
dominated  wetland. 

General  Sensitivity  -  Noncontiguous  wetlands  and  nontidal  riverine  wetlands 
(excluding  some  fringe  types,  such  as  bottomland  hardwoods)  will  generally  get 
lower  ratings  for  this  function.  Most  marine  and  estuarine  wetlands  will 
probably  be  rated  HIGH,  as  will  many  contiguous  palustrine  wetlands.  The  most 
pivotal  characteristics  appear  to  be  contiguity,  system  type,  fringe 
situation,  and  velocity. 

Interpretation  Key  -  For  the  Production  Export  Key  use  the  answer  in  the  "W" 
column  of  Form  B.  If  this  is  unavailable  use  the  answer  in  the  ,rX"  column. 
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(8.3=n  and  8.4-n) 
no  outlet 


Production  Export  (PE)  Key 


ANY  of  the  following: 

1.  [  ( lOD-y )  +  (4. 2A=n) ] 

tidal  riverine  with  watershed  >1  square  mile 

2.  (10E/F=y) 

estuarine/marine 

3.  [(10A/B=y)+(5.1.2=y)] 

lacustrine/palustrine  and  wetland  comprises  >20%  of 
watershed 


PE  List  A/B/C/D 


ANY  of  PE  List  E 


ANY  of  PE  List  E 


PE  List  A 


( 10F=y )  and  [(57. 

2=y )  or  (51 . l=n) ] 

marine  and  probable  eutrophic  condition  or  plant 
productivity  not  low 

OR 

ALL  of  the  following: 

1  . 

(10C/D=y) 

r  i  ver ine 

2 . 

[(31.4=y)  or 

(3fc . 1 . l=n) j 

Zone  sB  > 

Zones  oE  ar.d  C  or  eiect  vegetation  in  Zones 

A  and  B  > 

20  ft. 

i 

(4. 2A+B-r.) 

watei shed 

>100  square  miles 

U. 

(57.  Un) 

potential 

eutrophic  condition 

--  Continued 
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PE  Key  (Cont . ) 


PE  List  B 


ALL 

of  the  following: 

1. 

(10E/F=y) 

estuarine/marine 

2. 

(36. 1 . l=n) 

width  of  erect  vegetation  in  Zones  A 

and  B  >  20  ft 

3. 

[(31.2-y)  or  (1.2=y)] 

high  rain-eros ivity  factor  or  Zone  B 

>10%  of  the  AA 

4. 

(57 . l=n) 

potential  eutrophic  condition 

5. 

(51 . 2=y) 

high  plant  productivity 

PE  List  C 


ALL  of  the  following: 

1.  (10A=y) 

lacustrine 

2.  (36. 1 . l=n) 

erect  vegetation  in  Zones  A  and  B  >  20  ft 

3.  [(31.2=y)  or  (1.2=y)  or  (35.1=y  and  2.1.1-n)] 

Zone  B  >10%  of  the  AA  or  high  rainfall-erosivity 
factor  or  expansive  flooding  and  not  very  small 

4.  [(57.1=n)  or  (56.1-n  or  56.2=y)] 

potential  eutrophic  condition  or  high  dissolved 
solids 

5.  (51. 2=y ) 

high  plant  productivity 

6.  (47B=n) 

pH  >  6.0 

7.  t 1 2A+B-n) 

forest  and  scrub-shrub 


Cont  j  nued 


» 
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ALL  of  the  following: 

1.  (10B=y) 

palustrine 

2.  (36. 1 . l=n) 

erect  vegetation  in  Zones  A  and  B  >  20  ft 

3.  [(31.2=y)  or  (1.2=y)  or  (35.1=y)J 

Zone  B  >10%  of  the  AA  or  high  rainf all-erosivity 
factor  or  expansive  flooding 

4.  [(57.1=n)  or  (56.1=n)] 

potential  eutrophic  condition  or  not  low  dissolved 
solids 

5.  (51 . 2=y ) 

high  plant  productivity 

6.  [(ll=y)  or  (22. 1 . 1 =y ) ] 


2E=y)  or  (47B=y)  or  (45D=y) 
moss-lichen  or  pH  <6.0  or  subsi 
=n  or  41 . 2=y)  or  (19.1B=y)) 
high  velocity  or  unsheltered 
,5.2=n)  or  (28=y)  or  (4.2A=y)] 
instream  water/vegetation  inte 
direct  alterationor  riverine  \ 
2C=y)  or  (13C+D=y)] 
mostly  aquatic  bed  or  partially 
emergent 
.  2-n) 

low  suspended  solids 
>.  l=y) 

water  levels  artificially  mani] 


gh  or 


4.4.8  Aquatic  Diversity/Abundance 


Definition  -  For  purposes  of  this  method,  a  HIGH  rating  for  an  area  means 
that,  at  least  seasonally,  the  AA  supports  a  notably  great,  on-site  diversity 
of  fish  or  invertebrates  (i.e.,  most  trophic  groups  of  secondary  consumers 
with  complex  food  webs).  Other  aquatic  animals  (e.g.,  waterfowl)  are  covered 
under  other  functions. 

Rationale  (LOW)  -  Before  being  eligible  for  a  HIGH  rating,  the  wetland  must 
not  be  rated  LOW.  Estuarine  and  riverine  wetlands  cannot  have  a  bedrock  o: 
rubble  substrate  without  substantial  macroalgae,  nor  have  potentially  toxic 
inputs  into  an  AA  that  lacks  an  outlet  and  is  less  than  40  acres. 

Lacustrine  and  palustrine  wetlands  also  must  lack  these  conditions,  and  in 
addition  must  not  be  farmed  (soil  tilled),  must  have  some  surface  water 
present  (i.e.,  not  merely  saturated),  and  must  not  have  an  excessively 
acidic  condition  (e.g.,  many  sphagnum  bogs). 

Rationale  (HIGH)  -  If  the  wetland  does  not  meet  the  conditions  necessary  to 
receive  a  LOW  probability  rating,  a  maj  ority  (not  all)  of  several  conditions 
must  be  present  for  a  HIGH  probability  rating  to  be  achieved. 

If  marine,  the  hydroperiod  must  be  "regularly  flooded"  or  "intermittently 
exposed"  (intertidal  or  subtidal).  Such  areas  must  comprise  at  least  10%  of 
the  AA,  must  not  be  dominantly  sand,  and  must  have  a  diversity  of  depths  and 
current  velocities. 

If  riverine,  in  addition  to  the  conditions  required  of  marine  wetlands, 
wetlands  must  not  be  channelized,  leveed,  or  have  the  seasonal  timing  of  their 
flows  altered.  Natural  flooding  must  expand  the  AA  to  a  significant  extent 
and  seasonal  duration  if  they  are  in  southern  regions,  while  in  northern 
regions  there  should  be  minimal  natural  variation  in  flow  (suggesting  ground 
water  inputs).  In  both  regions,  streambanks  should  be  neither  completely 
forested  nor  totally  unshaded,  and  adequate  instream  cover,  dissolved 
oxygen,  and  (in  headwater  or  intermittent  streams)  adequate  pools  should  be 
present . 

If  estuarine,  "great  storm  intensity/frequency"  is  substituted  for  the 
seasonal  flood  index  used  for  riverine  systems.  It  implies  increased  access 
to  (and  use  of)  supratidal  areas.  In  addition  to  the  other  above-named 
requirements,  estuarine  wetlands  should  have  a  freshwater  inlet  or  a  watershed 
that  is  at  least  5%  freshwater  wetlands  (diversity  of  estuarine  salinity 
conditions)  and  moderate  amounts  of  adequately  interspersed  erect  vegetation. 

If  lacustrine,  the  AA:  (a)  should  have  an  inlet  and  outlet;  (b)  should  be 

larger  than  200  acres  or,  if  smaller  and  in  an  ice-hazard  region,  should 
have  a  large  watershed;  (c)  should  not  be  dominated  by  sand  bottom; 

(d)  should  be  permanently  flooded  (at  least  in  part);  (e)  should  have  a 
shallow  area  with  diverse  cover  and  vegetation  that  covers  at  least  10%  of 
the  area  of  the  deepwater;  (f)  should  have  a  diversity  of  depth  categories 
and  adequate  dissolved  oxygen;  (g)  should  not  be  ieveed  or  ditched; 

(h)  should  expand  substantially  with  natural  seasonal  flooding;  and 

(i)  should  not  be  oligotropbic  or  should  have  suitable  values  for  the 
morphedaphic  index. 
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If  palustr ine,  in  addition  to  characteristics  in  the  above  paiagiaph,  the 
wetland:  (a)  should  have  moderate  amounts  of  erect  vegetation  well  juxtaposed 

with  open  water;  (b)  if  forested,  should  have  some  flow  present  throughout; 
and  (c)  should  not  have  its  water  levels  subject  to  artificial  manipulation 
(except  for  intentional  ecological  management). 

General  Sensitivity  -  A  probable  minority  of  wetlands  nationally  will  be 
assigned  a  LOW  for  this  function.  Palustrine  wetlands  may  be  slightly  less 
likely  than  lacustrine  ones  to  attain  a  rating  of  HIGH,  depending  in  part  on 
the  region.  The  most  pivotal  characteristics  are  substrate,  hydroperiod, 
and  presence  of  potential  toxicants. 

Interpretation  Key  -  For  the  Aquatic  Diversity/Abundance  Key  use  the  answer 
in  the  "B"  column  of  Form  B.  If  this  is  unavailable  use  the  answer  in  the 
"X"  column. 
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AD/A  Key  (Cont.) 


AD/A  List  A 


(10A=y) 


lacustrine 


AND  MOST  of  the  following: 


[  ( (8- l=y  and  8.3=y))  OR  (11=Y)] 

permanent  inlet  an  outlet  OR  fringe  or  island 
situation 

[(2.1,2=y)  AND  ((1.3=n)  or  (4.2C/D=y  and  35.1-y))] 

>40  acres  AND  does  not  freeze  >1  month/year  or 
watershed  >100  square  miles  and  fluctuates 
naturally 

t(13C=y)  or  (45D=n)  or  (49.2=y)] 

partially  aquatic  bed  or  substrate  not  sand  or  fish 
cover  present 
(33A/B/H=y) 

at  least  permanently  flooded,  intermittently  exposed 
or  artificiallyf looded 
[  (31 . 2=y)  AND  ((17=y)  or  (46C=y))] 

Zone  B  >  10%  of  AA  AND  high  plant  form  richness  or 
mosaic  hab itatinterspersion 
[(40.1  =  n)  AND  ((56.2=y)  or  (57.1=n))] 

temperature  >50°  F  AND  dissolved  solids 
<7  or  >35mg/l/mor  oligotrophic  condition 
(34. l=n) + (61=n) 

no  artificial  control  structures  and  D.O.  is  not 
limiting 


MODERATE 


—  Continued  — 


( 10B=y )  +  (33E=n) 

palustrine  and  not  merely  saturated 

AM)  MOST  of  the  following: 

1.  [ ( (8. l=y )  and  (8.3=y))  OR  (11=Y) ] 

permanent  inlet  and  outlet  OR  fringe  or  island 
situation 

2.  [  (2 . 1 . 3=y )  AND  ((1.3=n)  or  (4.2C/D=y))] 

>200  acres  AND  does  not  freeze  >1  month/year  or 
r iverinewatershed  >100  square  mile 

3.  [(13C=y)  or  (45D=n)  or  (49.2=y)] 

partially  aquatic  bed  or  substrate  not  sand  or  fish 
cover  present 

4.  (33A/B/H=y ) 

at  least  permanently  flooded,  intermittently  exposed 
or  art  if ic ial lyf 1 ooded 

5.  [(31.2-y)  AND  ((17=y)  or  (46C=y))j 

Zone  B  >  10%  of  AA  AND  high  plant  form  richness  or 
mosaic  hab itatinterspersion 

6.  [(40.1=n)  and  (56.2=y)  and  (57.1  =  n)] 

temperature  >50°  F  and  dissolved  solids 

<7  or  >35  mg/land  not  oligotrophic 

7.  (34.1=n)  and  (61=n) 

no  artificial  control  structures  and  D.O.  not 
limiting 

8.  (31.6C=y) 

30-60%  of  BC  is  eB 

9.  (25 . l=n) 

no  potential  source  of  inorganic  sediment  presert 


—  Continued  — 


MODERATE 
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AD/A  Key  (Cont . ) 


AD/A  List  C 


( lOE-y ) 
estuarine 


AND  MOST  of  the  following: 


(31 . 6C-y ) 

30-60%  of  BC  is  eB 
[  ( 1 . 2=y )  or  (5.2=y) 

rainfall-erosivity  factor  high  or 
upslope  wetlands  present 
[(15. 1C  or  15.2=y)  or  (16B/C=y)] 

good  vegetation  interspersion  or  good 
vegetation/water  interspersion 
(34. l=n) + (33K-n) + (61=n) 

no  artificial  control  structures  and  not  exclusively 
supratidal  and  D.O.  not  limiting 
(57. l=n) 

not  oligotrophic  condition 


MOLL RATH 


AD/A  List  D 


ALL  of  the  following: 


1.  (10F=y) 


2.  (32K=n) 

not  irregularly  flooded  tidal 

3.  [(31.2=y)  and(46C-y)] 

Zone  B  >10%  of  the  AA  or  mosaic  habitat  interspersion 

4.  (45D=n) 
not  sand  substrate 


’MODERATE 


Continued 


AD/A  Key  (Cont . ) 


AD/A  List  E 


ALL  of  the  following 

1.  ( lOC-y ) 

riverine 

2.  (23=n) 

nc  ditches,  canals  cr  levees  to  confine  water 

3.  [  ( 7  =y )  or  (41.2-n)] 

low  water  velocity 

4.  [  ( (3  4. 1  =  n)  or  ( (35 . l=y )  +  (33 A=y )  +  (32D  =  y )  +  (40.2=y)))  OR 
((35.2=nJ+(40.2=n)+(31.2=y))J 

no  water  control  structures  or  expansive  flooding  and 
at  least  permanently  flooded  and  predominantly 
seasonally  flooded  and  summerwater  temperatures 
>69  F  OR  stable  water  levels  and  summer 
temperatures  <69°  F  and  Zone  B  >10%  of  the  AA 

AND  MOST  of  the  following: 

1.  (20. l=y) 

80%  of  Zone  B  shaded  at  midday 

2.  [(15.2=y)  or  (13C=y)  or  (49.2-y)] 

goodinstreaminterspersionorpartiallyaquaticbed 
or  fish  cover  present 

3.  [(4.2A+B=n)  or  (49.1.1=y)] 

riverine  watershed  >100  square  miles  or  20%-80%  pools 

4.  [  (52 . l=y )  or  (49. l-2=y) ] 

high  freshwater  invertebrate  density  or  good  riffles 

5.  [  (25 . l  =  n)  or  (55.2=n)] 

no  potential  source  of  organic  sediment  or  measured 
suspended  solidsnot  high 


MODERATE 
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4.4.9  Wildlife  Diversity/Abundance  for  Breeding 


Definition  -  For  purposes  of  this  method,  a  HIGH  rating  for  a  wetland  means 
that  during  the  breeding  season  the  wetland  normally  supports  a  notably 
great  on-site  diversity  and/or  abundance  of  wetland-dependent  birds.  Thus 
definition  does  not  take  into  account  the  contribution  of  the  AA  to  off-site 
(regional)  faunal  richness,  or  the  uniqueness/ tarity  of  the  species.  Those 
factors  are  addressed  in  the  "Red  Flag"  portion  of  Section  3.1. 


Rationale  (Level  2  -  HIGH)  -  There  are  six  types  of  wetlands  that  have  a 
high  probability  of  supporting  an  exceptional  diversity  of  breeding 
birds.  Certain  individual  wetlands  within  the  following  types  may  be  rated 
HIGH: 


Non-wooded  prairie  potholes. 

Western  riparian  zones. 

Bottomland  hardwoods. 

Other  floodplain  wetlands. 

Large  and  vegetat ionally  diverse  wetlands. 

Moderate-size  wetlands  that  are  oases  or  complexes  and  have  at  least 
minimal  interspersion. 


Accuracy  in  the  use  of  this  key  depends  on  reliable  estimation  of  the 
following  characteristics:  surrounding  land  use,  potential  sources  of  toxic 
material,  location  in  a  precipitation  deficit  area,  interspersion,  size,  and 
vegetation  class. 


Rationale  (Level  2  -  LOW)  -  There  are  seven  types  of  wetlands  which,  in  a 
natural  context,  have  a  LOW  probability  of  supporting  exceptional  diversity  of 
breeding  birds.  Certain  individual  wetlands  within  the  following  seven 
types  may  be  rated  LOW  if  they  are  in  a  precipitation  surplus  region: 


Upper  riverine,  forested,  shrub,  or  moss  wetlands  unconnected  to 

adjoining  forests  by  vegetated  corridors,  and  smaller  than  40  acres. 

Small  wetlands  with  potential  toxic  inputs. 

Estuarine/marine  wetlands  that  are  either: 

(a)  small  and  exposed  to  large  waves,  or 

(b)  contain  little  vegetation. 

Palustrine/lacustrine  wetlands  that  either: 

(a)  are  predominantly  moss  (peat  bogs)  and  have  low  vegetation  class 
diversity  and  no  open  water,  or 

(b)  are  small,  surrounded  by  urban  development,  and  if  forested  have 
no  connecting  corridors,  or 

(c)  are  small  and  have  low  vegetation  class  diversity,  low  edge 
irregularity,  no  open  water,  and  are  not  part  of  an  oasis/cluster. 


Accuracy  in  the  use  of  this  key  depends  on  reliable  estimation  of  the 
following  characteristics:  location  in  a  pi ec i p i t at  ion  surplus  area,  size, 
potential  sources  of  toxic  material,  and  wetland  classification. 


Rationale  (Level  3  -  HIGH  and  LOW)  -  This  level  improves  the  estimates  from 
Level  2  by  calling  for  determination  (usually,  in  the  field)  of  the  wetland's 
dominant  hydroperiod,  the  hydroperiods  of  nearby  wetlands  (if  available), 
general  salinity,  presence  or  absence  of  certain  alterations  of  hydrology  and 
soils,  and  flow  velocity.  "Disturbance"  is  substituted  for  "urban  watershed," 
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as  it  more  directly  measures  stress  to  wildlife.  In  add  .  t  .u  n  •  :  « 
requirements  of  Level  2,  to  achieve  a  HIGH  rat  irig  a  notit  .da.  wet  1  a  ml  m-..  • 
have : 

1.  A  hydroperiod  that  is  not  "saturated"  or  "intermittently  t.ioded" 
unless  evapotranspirat ion  is  more  than  twice  piec  ;p:tat ,un. 

2.  Salinity  <30  ppt. 

3.  Velocity,  if  riverine,  <30  cm/sec. 

4.  Hydric  soils  that  have  not  been  tilled,  nor  any  type  of  det  r  ;  mei.t  a . 
hydrologic  alterations  made. 

In  addition,  if  the  wetland  is  in  a  moderate  precipitation  deficit  region,  a 
requirement  for  regional  hydropeiiod  diversity  is  added  (i.e.,  at  it  act  ere 
other  wetland  with  a  different  hydropeiiod  type  should  be  present  w  1 1  h  .  r 
1  mile).  In  addition  to  the  six  basic  types  that  (in  Levei  2)  can  attain  a 
HIGH  rating  in  Levei  3,  a  seventh  type,  wetlands  artificially  flooded  for 
wildlife  management,  is  added. 

To  attain  a  "LOW"  rating  under  Level  3,  the  converse  of  the  above  must  be 
true.  Also,  excessive  salinity  is  added  as  a  limiting  condition  for 
estuarine/marine  wetlands,  pH  is  added  as  a  "backup"  predictor  for  moss 
wetlands,  and  a  requirement  is  added  that  in  wetlands  smaller  than  5  acres. 
Zone  A  must  be  larger  than  Zone  B. 

Interpretation  Key  -  For  the  Wildlife  Diver  sity/Abundance  Breeding  Key  use 
the  answer  in  the  "X"  column  of  Form  B. 


Wildlife  D 1 ve tb i t y /Abundance  for  Breeding  (WD/AB)  Key 


2.1.1  y  or  2 . 2 .  1  -  y  ;  •>  <  J 0  - y  et  2  i B  y  )  j 
'j  aeiet:  ar.d  no  cover  adjacent  to  wet.  and  and  human 
disturbance  present  or  watershed  impervious; 
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D/AB  List  A 


( 3 1 .  ?  =  y )  (WD/AB  List  G) 
Lire  B  is  1C*  i  f  the  AA 


MODERATE 


IV  AB  L 


MODERATE 
LO 


WD i AB  List  C 


ALL  of  the  following 

1.  (2. 1 . 1-n) 

>5  acres 

2.  (3 . 2=y  or  3.3=y) 

"cluster"  or  "oasis"  wetland 

3.  (31. 2-y ) 

Zone  B  comprises  10%  of  the  AA 
A.  (38.7=y) 

other  wetland  types  within  1  mile 
5.  [  ( 1 A .  1  -y )  or  ( 1 5 . lA-n )  or  ( 1 6C-n)  or  C 1 7 -y ) ] 

small  island  present  or  moderate  vegetation/water 
interspeir  un  otmoderate  vegetation  int  e  r  s  per  s  i  on 
or  high  plant  form  i.chness 


MODERATE 


Cent inued 
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WD/AB  Key  (Cont . ) 


WD/AB  LIST  D 


ALL  of  the  following 

1.  (2.1. l=n) 

>5  acres 

2.  (31.6E=n) 

Zone  B  and  C  is  not  100%  eB 

3.  [  (33A/B=y )  or  (38. 7=y ) ] 

partially  permanently  flooded  or  intermittently 
exposed  or  otherwetland  types  within  1  mile 

4.  [(15.1C=y)  or  (16C=y)  or  (17  =y ) ] 

great  vegetation/water  inter spers ion  or  great 
vegetat ioninterspersion  or  high  plant  form 
richness 

5.  [(20. l=y)  or  (36.1.1=n)  or  (38.8=y)] 

connected  or  adjacent  wooded  areas  or  vegetation 
width  >20  ft 


WD/AB  LIST  E 


ALL  of  the  following 

1.  (2.1.1=n) 

>5  acres 

2.  (4. 2A=n) 

riverine  watershed  >  1  square  mile 

3.  (31 . l=y) 

Zones  A+B>C 

4 .  [  ( 1 4 . 1-y )  or  ( 15 . lA=n)  or  ( 16C=n)  or  ( 17=y ) ] 

small  island  present  or  moderate  vegetation/water 
intetspersion  ormoderate  vegetation  int er spers ion  or 
high  plant  form  richness 
3.  (20.1=y  or  38.8=y) 

adjacent  or  connected  wooded  areas 
o .  ( 7-y  or  41. 2-n) 

low  water  velocity 


--  Continued  -- 


MODERATE 


MODERATE 


1 
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WD/AB  LIST  F 


[  ( 15 . lC=y )  or  (16C=y)] 

great  vegetation/water  int erspers ion  or  great 
veget  at  ionin  terspersion 

I17=y) 

good  plant  form  richness 
( 18-y) 

irregular  upland/Zone  A  edge 
(3 . 2=y  or  3.3=y) 

"cluster"  or  "oasis"  wetland 

C  3  S— y ) 

special  habitat  features  present 


WD/AB  List  G 


ANY  of  the  following 


1.  (2 . 1 . l=n)  +  (MOST  of  WD/AB  List  F) 

>5  acres 

2.  (2.1.1 =y  or  2 . 2 . l=y ) + (ALL  of  WD/AB  List  F) 

<5  acres 

3.  (2.1. 2=y  or  2 . 2. 2=y) + (ANY  of  WD/AB  List  F) 

>40  acres 


NODERATE 
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4.4.10  Wildlife  Diversity/Abundance  for  Migration  and  Wintering 

Definition  -  For  purposes  of  this  method,  a  HIGH  rating  for  a  wetland  means 
that  during  migration  or  winter,  the  wetland  normally  supports  a  notably 
great  on-site  diversity  and/or  abundance  of  wetland-dependent  birds. 

Rationale  (Migration/Wintering  -  HIGH)  -  This  key  recognizes  three  genera] 
types  of  wetlands  which,  in  a  national  context,  have  a  HIGH  probability  of 
supporting  an  exceptional  diversity  of  wildlife  during  m igrat ion.  Certain 
individual  wetlands  within  the  following  types  may  be  rated  HIGH: 

1.  West  coast  freshwater  wetlands  located  within  5  miles  of  estuarine 

wetlands  larger  than  5  acres  (or  vice  versa). 

2.  Moderate  or  large-sized  mudflats  with  good  visibility  and  adjoined  by 

emergent  marsh. 

3.  Wetlands  with  good  vegetational  diversity  and  interspersi on,  generally 

large  and  in  agricultural  areas  or  along  river  valleys  or  coastlines. 

Wetlands  potentially  rated  HIGH  for  wintering  wildlife  include  1  and  2 
above  and  also  3  above  if  the  wetland  is  unfrozen. 

Use  of  Level  3  may  add  another  high-probability  category  for  both  migration 
and  wintering:  Wetlands  managed  for  wildlife  or  rice  cultivation.  Level  3 
also  improves  the  accuracy  of  (3)  above  by  making  the  criteria  slightly  more 
stringent.  It  does  so  by  adding  requirements  for  lack  of  channelization  or 
alteration  (Eastern  wetlands)  and  presence  of  waterfowl  food  plants. 

Rationale  (Migration/Wintering  -  LOW)  -  The  key  recognizes  three  general 
types  of  wetlands  which,  in  a  national  context,  usually  have  a  LOW  probability 
of  supporting  an  exceptional  diversity  of  wildlife  during  migration.  These, 
plus  a  fourth  type,  are  assigned  a  LOW  rating  for  wintering  wildlife  as  well. 
Certain  individual  wetlands  within  the  following  may  be  assigned  a  LOW  rating: 

1.  Wetlands  with  toxic  inputs,  and  having  no  outlet  or  being  smaller  than 

5  acres. 

2.  Moss-lichen  wetlands  (bogs)  with  no  open  watet. 

3.  Small,  urban  wetlands  without  woody  vegetation. 

4.  Wetlands  frozen  over  at  least  1  month  of  the  year. 

Accuracy  in  these  two  keys  depends  on  reliable  estimation  of  the  following 
characteristics:  size,  presence  of  toxic  materials,  vegetation  type  and 

diversity,  and  presence  of  ice  cover. 

Interpretation  Keys  -  For  the  Wildlife  Diversity/Abundance  Migration  Key  use 
the  answers  in  the  "X"  column  of  Form  B.  For  the  Wildlife 

Diversity/Abundance  Wintering  Key  use  the  answers  in  the  "D"  column  of  Form 
B.  If  this  is  unavailable,  use  the  answers  in  the  "W"  column.  If  this  is 
unavailable,  use  the  answers  in  the  "X"  column. 


WKT  2.0 


Wildlife  Diversity/Abundance  for  Migration  (WD/AM)  Key 


[(2.1.1=y)+(8.3=n)+(21B=y)] 

<5  acres  and  no  permanent  outlet  and  watershed  is 
impervious 

[  ( 21B=y )  +  (30=y )  + (2 . 2 . l=y ) +  ( 12A+B=n) ] 

watershed  impervious  and  human  disturbance  and  <5 
acres  and  no  adjacent  wooded  areas  and  AA  not 
forested  or  scrub-shrub 
[  ( ( 15 . lA=y)  +  ( 16A-y)  +  ( 17=n) )  OR  ( (3 1 . 6A/E=y ) ) ] 

low  vegetation/water  interspersion  and  low  vegetation 
interspersionand  low  plant  form  richness  OR  BC  is  0 Z 
or  100%  eB 


|  ANY: 

1. 

WD/AM 

List 

A 

2. 

WD/AM 

List 

B 

3. 

WD/AM 

List 

C 

ALL  of  the  following 

1.  (38.5=y) 

emergent  vegetation  or  mudflat  adjoin  each  other 

2.  (2.1. 1-n) 

>5  acres 

2.  [  (3 . 2=y )  or  (3 . 3=y )  or  (A. l=y ) ] 

wetland  is  part  of  a  "cluster"  or  "oasis"  or  within 
5  miles  of  the  Great  Lakes,  a  major  river,  or  tidal 
waters 


WET  2.0 


WD/AM  Key  (Cont.) 


WD/AM  LIST  B 


ALL  of  the  following 

1.  (l.l=n) 

not  located  in  a  "dry"  region 

2.  (2.1.1=n  and  2.2,l=n) 

>5  acres 

3.  [(38.3=y)  or  (32H=y)  or  (4.1=y)  or  (12A/B=y)] 

within  5  miles  of  a  wetland  of  different  system  type 
or  artificially  flooded  or  within  5  miles  of  the 
Great  Lakes,  a  major  river,  or  tidal  water  or  wooded 


WD/AM  LIST  C 


[(2.1.1=n)  or  (3.2=y)  or  (3.3=y)  or  (4.1=y)] 

>5  acres  or  part  of  a  "cluster"  or  "oasis"  or  within 
5  miles  of  the  Great  Lakes,  a  major  river,  or  tidal 
waters 

AND  MOST  of  the  following: 

1.  (31.6C=Y) 

30%-60%  of  Zones  B  and  C  is  eB 

2.  [  (21C=y )  or  (50=y)  or  (39=y) ] 

cultivated  agricultural  watershed  or  waterfowl  food 
plants  presentor  special  habitat  features  present 

3.  (17  =y ) 

high  plant  form  richness 

4.  [16C=y)  or  (18=y)  or  (15 . 1C/15 . 2=y ) ] 

great  vegetation  interspersion  or  irregular 
upland/Zone  A  edge  orgreat  vegetation/water 
interspersion 

5.  [ (28=n) +(23=n) + (34. l=n) ] 

no  direct  alteration  and  no  structures  to  confine  or 
control  water 

6.  (30-n) 

no  human  disturbance 

7.  ( 2 . 3-y ) 

>200  acres 

8.  (47B=n ) 

pH  >6.0 

9.  (45E+F+G=n) 

substrate  is  not  bedrock,  rubble,  or  cobble-gravel 


Wildlife  Diversity /Abundance  for  Wintering  (WD/AW)  Key 


( 1 • 3=y) 

all  of  wetland  freezes  for  >1  month/year 
[(2.1.1=y)+(8.3=n)+(21B=y)] 

<5  acres  and  no  permanent  outlet  and  watershed  is 
impervious 

[(21B=y)  +  (30=y)  +  (2.1.1=y)  +  (12A+B=n)] 

watershed  impervious  and  human  disturbance  and  <5 
acres  and  noadjacent  wooded  areas  and  AA  not 
forested  or  scrub-shrub 
[  ( 15 . lA=y )  +  ( 16A=y )  +  ( 17=n)  +  (31 . 6A/E=y ) ] 

low  vegetat ion/water  interspersion  and  low  vegetation 
interspersionand  low  plant  form  richness  and  BC  is 
not  0%  or  100%  eB 


ANY: 

1.  WD/AW  List  A 

2.  WD/AW  List  B  and  WD  List  C 
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WD/AW  Key  (Cont.) 

WD/AW  LIST  B 


[(2.1. l=n)  or  (3.2 =y )  or  (3.3=y)  or  (A.l=y)] 

>5  acres  or  part  of  a  "cluster"  or  "oasis"  or  within 
5  miles  of  the  Great  Lakes,  a  major  river,  or  tidal 
waters 

AND  MOST  of  the  following: 

1.  (31.6C-Y) 

30%-60%  of  BC  is  eB 

2.  [(21C=y)  or  (50=y)  or  (39=y)] 

cultivated  agricultural  watershed  or  waterfowl  food 
plants  presentor  special  habitat  features  present 

3.  ( 17  =y ) 

high  plant  form  richness 

4.  [  16C=y )  or  (18=y)  or  ( 15 . 1C/15 . 2-y ) ] 

great  vegetation  interspersion  or  irregular 
upland/Zone  A  edge  orgreat  vegetation/water 
interspersion 

5.  [ (28=n) +(23=n)+(34.1=n)] 

no  direct  alteration  and  no  structures  to  confine  or 
control  water 

6.  (30=n) 

no  human  disturbance 

7.  (2 . 3=y ) 

>200  acres 

8.  (47B=n) 

pH  >6.0 

9.  (45E+F+G=n) 

substrate  is  not  bedrock,  rubble,  or  cobble-gravel 


WD/AW  LIST  C 


ANY  of  the  following 

1.  (19.1A=y) 

at  least  1  acre  is  sheltered 

2.  (38 . 6=y ) 

agricultural,  evergreen,  or  regenerating  vegetation 
within  0.5  mile 

3.  (32H=y) 

artificially  flooded 

4 .  (1 2Bc  =y ) 

scrub-shrub  and  broad-reaved  evergreen 


WET  2.0 


4.4.11  Recreation  and  Uniqueness/Heritage 

No  interpretation  keys  are  presented  for  assessing  opportunity  and 
effectiveness  of  these  values  because  no  scientific  basis  exists  fur  an 
objective  assessment  without  considet  able  site-specific  date  col i ei t  for. 

Few  traditional  wetland  evaluation  techniques  have  addressed  recieatirnai 
potential,  probably  because  of  the  manner  in  which  "wetlands"  were  defined, 
and/or  because  recreation  was  viewed  as  an  incompatible  use.  An  exception 
is  a  key  developed  for  Massachusetts  localities  by  the  USDA  Soil 
Conservation  Service  (1978).  Quantitative  procedures  for  recreational 
assessment  are  provided  by  the  U.S.  Water  Resources  Council's  Principles  and 
Guidelines.  Also,  several  evaluation  techniques  exist  for  qualitative 
recreational  assessments  of  lakes  and  rivers. 

Procedures  for  evaluation  of  aesthetic  aspects  of  wetlands,  rivers,  and 
shorelines  (Smardon  and  Fabos  1976)  rely  primarily  on  landscape  diversity, 
vividness,  scarcity,  unity,  and  freedom  from  eyesores.  A.lthough  society 
respects,  to  some  degree,  the  judgments  of  "authorities"  on  questions  of 
artistic  merit,  this  respect  has  not,  to  date,  been  routinely  vested  in 
professionals  working  with  the  aesthetic  analysis  of  landscapes.  This  is 
partly  because  perception  of  the  landscape,  which  may  be  encountered  everyday 
or  once  in  a  lifetime,  tends  to  be  more  strongly  shaped  by  sociological 
factors. 

Systematic  procedures  exist  for  incorporation  of  scientific  data  into  policy- 
decisions  regarding  management,  avoidance,  or  protection  of  natural  areas  or 
species.  For  example,  numerous  procedures  exist  for  ranking  rare  animals 
(Adamus  and  Clough  1978,  Sparrowe  and  Wight  1975),  rare  plants  (DuMond  1973, 
Peterken  1974),  and  natural  areas  (Spellerberg  1981,  Tans  1974,  and  Wright 
1977). 


A  A 


5.0  Habitat  Suitability  Evaluation 


*  r. .  fVd.udt  ti'  r  idh  and  W  :  1  vi .  i  t  e  Habitat  to:  e  ut  :  a  ,  d  ,  t  a  ii.»  t-,  and  Aqua:.-. 
Diversity  Abundance  and  Wild;  :  t  e  Diver  a  :  ty/Abundai.vc  tv.:  el  lei  t  :  veness. 

These  evaluations  provide  a  genera,  measure  ot  the  diversity  and  ubi.ndum  . 
ot  wetland-dependent  birds  in  the  AA.  They  do  not  evaluate-  wad.  i  I  »• 
species  it:  terms  ot  the:  i  dependence  on  the  wet. and  habitat,  du:  ot  :  or.  .  : 
stay,  eco  logical  or  social  importance.  Fist,  and  wild, tie  spe.  .  e.  have 
highly  individual istic  requirements  lot  food,  cover,  water  qua. : ty .  an.: 
other  habitat  factors,  and  therefore,  the  evaluation  ot  f.sh  and  w  .  e 

habitat,  in  general  terms,  must  be  viewed  with  caution.  Idea,  .y,  wi.i.ilt- 
habitat  sb.ouid  be  evaluated  at  the  species-spec  i  t  ;c  .evei. 

For  tn.s  reason  WET  provides  a  procedure  to  evaluate  fish  and  wi.diite 
habitat  at  the  species  group  and  individual  species  level.  Specit.ca.lv, 

WET  evaluates  habitat  suitability  of  a  wetland  for  1A  water fow  i  species 
groups,  A  freshwater  fish  species  groups,  120  species  of  wetland-dependent 
birds,  and  133  species  of  saltwater  fish  and  invertebrates.  These 
evaluations  are  restricted  to  avian,  fish,  and  invertebrate  species  that 
reside  in  the  A8  contiguous  states  and  are  wetland-dependent  throughout  most 
of  their  range.  WET  does  not  evaluate  for  wetland-dependent  furbearers  and 
other  mammals,  reptiles,  and  amphibians  (e.g.,  beaver,  crayfish,  alligator, 
etc.;.  Habitat  suitability  for  these  wetland-dependent  species  can  be 
assessed  by  other  procedures  such  as  the  Habitat  Evaluation  Procedures  (HEP) 
of  the  USFWS  or  in  the  south-central  United  States,  the  Habitat  Evaluation 
System  (HES)  of  the  US  Army  Corps  of  Engineers.  The  habitat  suitability 
interpretation  keys  and  the  supporting  data  in  Volume  I  represent  a  rich 
source  of  detailed  habitat  preference  information  for  wetlands.  They  can  be 
used  to  supplement  more  precise  and  detailed  wildlife  evaluation  procedures 
(HEP  and  HES). 

The  habitat  suitability  ratings  cannot  be  combined  to  give  an  oveial. 
probability  ratings  of  habitat  suitability  for  the  wetland.  This  wouid 
require  weighting  of  species,  which  is  both  a  social,  and  a  biological, 
judgment.  For  those  users  who  wish  to  pursue  this  further,  guidelines  are 
provided  by  Adarnus  and  Clough  (1978),  Sparrowe  and  Wight  (1975),  and  US  Fish 
arm  Wildlife  Service  (1980a). 

5.1  Procedure  for  Habitat  Suitability  Evaluation 

The  habitat  suitability  evaluation  is  based  on  answers  to  the  questions  in 
assessment  levels  1,2  and  3  of  the  effectiveness  and  opportunity  evaluation. 
Therefore,  in  order  to  assess  the  habitat  suitability  ot  a  species  or 
specie::  group  these  questions  must  be  answered. 

Int’-oducrory  information,  instructions,  and  interpretation  keys  ior 
:  r  -  shw.it  e:  fish  specie.,  groups  and  waterfowl  species  group.,  arc  in  Jo  ;  ions 
3.1.  -.ru  3.3  respectively.  These  two  sections  follow  the  same  format  u.  cu  i  is 
Levels  1,  2,  and  3  of  the  effecti.vii.oSS  and  opportunity  evaluation, 

introductory  information,  instructions,  and  interpretation  lor  freshwater 
:  .b  spec  ;  e.;,  saltwater  fish  and  invertebrates,  a  no  well  ami-  dependei.’  b.  :d. 
art  .  r.  ;  oti  a. A,  5.5.  and  5.6  respectively.  The  int  «•:  p:  eta:  :  on  key.  t, 

'  sections  ar  e  in  a  table  format  . 


The  habitat  suitability  assessments  for  the  species  and  species  gsoups  ate 
done  independently.  An  assessment  can  be  done  for  one  or  many  specie.;  c: 
species  groups.  Begin  the  habitat  suitability  evaluation  by  selecting  t  tic- 
species  or  species  groups  to  be  assessed.  Turn  to  the  appropriate  section 
and  read  the  introductory  material  and  then  follow  the  instructions  for 
using  the  interpretation  keys. 


5.2  Freshwater  Fish  Species  Groups 

Definition  -  For  the  purposes  of  WET,  a  high  probability  rating  means  that 
the  wetland  normally  supports  a  high  level  of  productivity  for  sport  or 
commercial  freshwater  members  of  the  fish  species  group. 

Rationale  (General  Fish  Key)  -  At  least  1  acre  of  permanently  flooded 
wetland  is  assumed  necessary  if  the  depression  is  never  contiguous.  There 
must  be  at  least  1  acre  of  water  at  least  4  in.  deep  for  most  fish.  If  the 
depression  is  in  an  ice-hazard  region  and  is  never  contiguous,  it  should 
also  be  larger  than  5  acres  and  have  a  water  depth  of  at  least  15  ft  to 
somewhat  reduce  island  biogeography  effects  and  the  threat  of  winter-kill  of 
fish.  Evidence  of  fish  kills  must  be  lacking.  Secondarily,  the  site  should 
(a)  not  be  extremely  acidic  (pH  less  than  6);  (b)  be  contiguous  and 

accessible,  at  least  intermittently,  to  other  aquatic  areas;  (c)  lack 
excessive  aquatic  plant  cover  that  would  restrict  fish  movement;  (d)  lack 
excessive  water  level  fluctuations  that  do  not  mimic  natural  fluctuations; 

(e)  lack  potential  sources  of  toxins;  and  (f)  not  be  hypersaline.  Some 
sites  may  lack  two  of  these  secondary  characteristics  yet  have  fish  present. 

Rationale  (Warmwater  Fish  Key)  -  To  support  warmwater  riverine  fish,  the 
area  must  receive  a  MODERATE  OR  HIGH  probability  rating  from  the  General 
Fish  Key  and  must  meet  three  of  the  following  criteria:  (a)  a  sinuous  main 
channel;  (b)  large  natural  (seasonal)  fluctuations;  (c)  a  wooded 
floodplain;  (d)  a  gently  sloping  (perpendicular  to  thalweg)  floodplain;  and 
(e)  an  intermediate  or  large  stream  order.  Some  sites  may  lack  two  of  these 
five,  yet  have  an  appreciable  warmwater  fishery. 

Rationale  (Coldwater  Fish  Key)  -  To  support  any  coldwater  fish,  the  AA  must 
receive  a  MODERATE  OR  HIGH  probability  rating  by  the  General  Fish  Key  and 
must  provide  suitable  cover,  temperature,  and  dissolved  oxygen. 

Secondarily,  it  should  have:  (a)  acceptably  low  turbidity;  (b)  ground  water 
input,  as  implied  by  springs  or  relatively  stable  water  levels;  and  (c)  at 
least  1  acre  of  coarse  sediments.  Some  sites  may  lack  one  of  these  three, 
yet  have  coldwater  fish  present. 

Rationale  (Coldwater  Riverine  Key)  -  To  support  coldwater  riverine  fish,  the 
AA  must  receive  a  MODERATE  or  HIGH  probability  rating  from  the  General  Fish 
Key,  must  receive  a  MODERATE  or  HIGH  probability  rating  from  the  Coldwater 
Fish  Key,  and  must  meet  most  of  the  following  criteria:  (a)  intermediate 
stream  order;  (b)  gravei-rubbie  sediments  (not  merely  coarse);  (c)  a  good 
pool-riffle  ratio;  (d)  moderate  shade;  and  (e)  lack  of  potential  sediment 
sources.  Some  sites  may  lack  two  of  these  five,  yet  have  coldwater  riverine 
fish  present. 
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Rationale  (Northern  Lake  Fish  Key)  -  To  support  a  northern,  iacustrine, 
cent:  arch id-Esox  (largeraouth  bass  -  Lot  them  pike)  complex  of  species,  the 
lake  must  receive  a  MODERATE  or  HIGH  probability  rating  from  the  General 
Fish  Key  and  must  be  contiguous  with  other  AA's  in  a  watershed  of  at  least 
208  square  miles  or  have  a  winter  dissolved  oxygen  (DO)  content  of  at  least 
4.0  mg/i  (Rahel  1984). 

Instructions  for  Fish  Species  Group  Keys  -  Begin  with  the  General  Fish  Key. 
If  a  LOW  probability  rating  is  assigned  by  the  General  Fish  Key,  all  fish 
groups  also  receive  a  LOW  probability  rating.  If  a  MODERATE  or  HIGH 
probability  rating  results,  proceed  to  the  Warmwater,  Coldwater,  or  Northern 
Lake  fish  species  group  key.  To  proceed  to  the  Coldwater  Riverine  Group  a 
MODERATE  or  HIGH  probability  rating  must  result  from  the  the  Coldwater  Group 
Key.  For  example,  to  evaluate  the  Coldwater  Riverine  Group,  begin  with  the 
General  Fish  Key.  If  a  LOW  probability  rating  is  assigned,  then  assign  a 
LOW  probability  to  the  Coldwater  Riverine  Group  also.  However,  if  a  HIGH  or 
MODERATE  probability  rating  results,  proceed  to  the  Coldwater  Group  Key.  If 
a  LOW  probability  rating  results,  assign  a  LOW  probability  rating  to  the 
Coldwater  Riverine  Group  also.  However,  if  a  HIGH  or  MODERATE  probability 
rating  results,  proceed  to  the  Coldwater  Riverine  Group  Key.  Assign  the 
resulting  probability  rating  to  the  Coldwater  Riverine  Group. 

Interpretation  Key  -  For  the  General  Fish  Key  and  all  the  fish  group  keys 
use  the  answer  in  the  "D"  column  of  Form  B.  If  this  is  unavailable  use  the 
answer  in  the  "X"  column. 
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General  Fish  (GF)  Key 


GF  List  A 


GF  List  C 


GF  List  C 


GF  List  B 


GF  List  A 


ACTUALLY  PRESENT  * 


MODERATE 


Proceed  to  Species  Key  if  desired 


1.  (2.1.  Ln) 

>5  acres 

2.  ( 44 1 -y ) 

1  acre  or 

3.  (61=n) 

D.O.  not 


LOS  of  water  is  26  ft  deep 
lx i t : nc 


MODERATE 


GF  List  A 


r 


WET  2.0 


GF  Key  (Cont . ) 

GF  List  C 


ALL: 

(47B-n) 

T 

1 . 

HIGH 

2. 

pH  >6.0 

(8. 1/8. 2/8. 3/8. 4=y ) 

inlet  or  outlet  present 

1 

3. 

(61=n) 

Proceed  to 

D.O.  not  limiting 

Group  Key 

4. 

(34.1=n) 

no  water  level  control  structures 

1 

£  Desired  j 

5. 

(31 . 6E=n) 

BC  is  not  100%  eB 

♦  , 

C 

i — 

n 

6. 

"S 

II 

H 

CN 

— 

j  MODERATE  j 

no  toxin  source 

7. 

(48F=n) 

salinity  <40  ppt 

—  End  — 


■ . 

*  Skip  this  criterion  if  a  future  condition  is  being  assessed.  Assign  a  LOW 
value  since  the  future  presence/absence  of  the  fish  in  the  area  is  not  known. 


141 


A  >v  vV^  jV/%/  v%/v Wj-jS  ■  j.  J 


Wamvater  Fish  (WW)  Group  Key 


(40 . 1  —  y  ) 

wannest  water  temperature  <50°  F 


MOST: 


(22.1. 2-y ) 

channel  mildly  sinuous 
(23-n  and  34. 1-n) 

no  levees,  canals,  or  channels  to  confine  flow  and 
no  water  levelcontrol  structures 
f(35.1=y)  and  (32D=y)  and  (12Ae=y)] 

flooding  expands  wetland  and  seasonally  flooded  and 
forested  broad-leaved  deciduous 
( 15 . 2=y  or  49.2=y) 

adequate  water/vegetation  interspersion  or  adequate 
fish  cover 
(4.2A=n  or  5.1.1=y) 

riverine  watershed  >1  square  mile  or  low  depression 
/watershed  ratio 

[  (GWD  rated  HIGH  and  20.1=n)  OR  (61=n  and  40. 2-y)] 

shade  not  available  OR  D.O.  not  limiting  and  wannest 
summer  temperature  >69°  F 

(27. 1 - n ) 

no  toxin  source  present 


MODERATE 


Proceed  to  Species  Model  if  Ce 


■.'VlwvKw 
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£ 

r%  \ 


I 


m 


i 


Coldwater  Fish  (CW)  Group  Key 


CW  List  A 


6 

si 1 

%v* 

•  «”  - 


it 

w- 

£ 

v*. 

•v* 

.■V 

k>: 


-.V 


--  End  -- 


Coldvater  Riverine  Fish  (CWR)  Group  Key 


MOST 

1. 

(15.2=y) 

adequate  vegetation/water  interspei sion 

2. 

(25 . 1-n  or  55 . l=y ) 

no  sediment  source  in  buffer  zone  or  low 
solids  levels 

suspended 

3. 

(45E/F-y ) 

cobble-gravel  or  rubble  substrate 

A. 

(23  =  n  and  49.1.1=y  and  49.1.2-y) 

no  ditches,  canals,  or  levees  to  confine 
adequate  pools  ar.driffles  piesent 

w  ate:  r.  d 

5. 

(4. 2A=n) 

riverine  watershed  >1  square  mile 

6. 

(20.1=y) 

adequate  shade  provided  by  buffer  zone 

7. 

(GWD  rated  HIGH  and  20.1=n) 

shade  not  available 

Actually  Present  * 


Proceed  to  Species  Model  if  Desired 


*  Skip  this  criterion  if  a  future  condition  is  being  assessed.  Assign  a  LGw 
value  since  the  future  presence/absence  of  the  fish  in  the  area  is  not  known 


Northern  Lake  Fish  (NL)  Group  Key 


ALL  * 

( 1.3-y) 

2 

AA  f  r  e  e  z  e  s  uv  c-  r 
.4.2A  y  v.  r  ei-y; 

fur  >1 

mon  t ! 

,/year 

-  _ 

AA  wilt ei  yhed  v  1 
,  *-8A-r:.' 

s  u  3  r  £• 

n:  i  1  e 

or  D.O. 

1  imi  t  rr.j; 

r.ct  ft  ft  r  water 

J.23-n)  and  (34. 1-r.)  and  (27  .  !-r) , 

r.v  ditches,  canals,  <.  1  levees  t  c>  v  <  nt  ;ne  !  -  •  w  and  i.o 
witei-i  eve  icon t :  cl  s-t ;  uc  rut  es  and  t:e  r  ox  :c  source;- 
k&9 . 2-y ) 

adequate  ccver  present 
‘.40.  I  -  r.  > 

warmest  temperature  >50°  F 


II 


MODERATE 


Proceed  to  Spec 


‘V  ;1  Desired 
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5.3  Harvested  Waterfowl  Species  Groups 


W  ate:  fowl  have  been  assigned  to  14  groups  based  on  the  ncima!  requirements 
of  adult  males.  Sun, Dieting  habitat  affinities  ait  weighted  more  heavily  tl  an 
wintering  habitat  affinities,  although,  some  species  do  not  sun, me;  in  the  48 
contiguous  states.  Table  6  lists  the  14  waterfowl  groups  and  describes  the 
species  included  in  each  group  (e.g.,  the  prairie  dabblers  group  includes 
mallard,  mottled  duck,  pintail,  etc.). 


Breeding  -  The  harvested  waterfowl  keys  probably  have  greater  validity  for  the 
early  summer  period  (nesting)  than  late  summer.  They  also  probably  have 
greater  validity  for  regions  where  extreme  year-to-year  precipitation 
fluctuations  do  not  exist. 


The  following  species  may  be  expected  tc  show  the  greatest  deviation  from  the 
general  habitat  criteria  specified  in  the  breeding  keys: 


1.  Gadwall,  Mottled  Duck,  and  Mexican  Duck  -  all  tolerate  higher 
salinities . 


2.  Fed-breasted  Mergansers  -  c  in  nest  in  estuarine/marine  systems,  and 
may  use  emergent  wetlands. 


Wintering  and  Migration  -  The  prediction  of  habitat  value  for  wintering 
waterfowl  has  rarely  been  attempted.  A  procedure  based  mostly  on  winter 
food  habits  of  coastal  waterfowl  was  published  by  Allan  (1956),  and  a 
classification  based  mostly  on  vegetation,  sediment  type,  water  depth,  and 
shelter  was  developed  for  coastal  Maine  by  Adamus  (1978). 


Instructions  for  Harvested  Waterfowl  Keys  -  Begin  by  selecting  one  or  more 

of  the  waterfowl  species  whose  geographic  range  during  breeding,  migration 
or  wintering  coincides  with  the  wetland  being  evaluated.  The  maps  in 
Figures  32-34  will  assist  in  making  appropriate  selections.  Interpret  the 
habitat  suitability  of  the  wetland  for  a  specific  season  using  the  key(s) 
specified  in  Table  6.  For  example,  to  interpret  for  Prairie  Dabbler 
bleeding,  turn  to  Harvested  Waterfowl  Key  4.  Work  through  the  key  using  the 
same  procedure  used  with  the  interpretation  keys  foi 

effect iveness/oppiortunity.  Interpretation  for  the  migration  season  requires 
the  use  of  two  keys.  For  example,  to  interpret  for  Prairie  Dabbler 
migration,  begin  with  Key  1.  If  a  LOW  probability  rating  results,  assign  a 
LOW  probability  rating  to  the  Prairie  Dabblers  (Group  1)  for  migration.  If 
a  HIGH  or  MODERATE  probability  rating  results  proceed  to  work  through  Key  12 
and  assign  the  resulting  probability  rating  to  the  Prairie  Dabblers. 


Interpretation  Key  -  For  waterfowl  habitat  suitability  evaluation  during  the 
breeding  season  use  the  answeis  in  the  "W"  column  of  the  answer  sheet  sheet 
(Form  B).  If  this  is  lacking,  use  the  answers  in  the  "X"  column.  For 
watei fowl  habitat  suitability  evaluation  during  the  migration  and  wintering 
seasons  use  the  answeis  in  the  ,rX"  column  of  the  answer  sheet. 
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Table  6.  Harvested  Waterfowl  Species  Groups  and  Keys  for  Interpreting  Kabi 
Suitability  for  Breeding,  Migration,  and  Wintering 

Keys  for  Keys  for  Keys  for 


Group 

Species  Description 

Breeding 

M. 

igrat ion 

W  inte 

1 

Prairie  Dabblers'*- 

4 

1 

then 

12 

2 

Z 

Black  Duck 

C 

1 

then 

13 

2 

3 

Wood  Duck 

6 

1 

then 

14 

t. 

4 

Common/  Red-Breasted  Mergansers 

7 

1 

then 

15 

2 

5 

Hooded  Merganser 

6 

1 

then 

16 

s 

6 

Canvasback,  Redhead,  Ruddy  Duck 

8 

1 

then 

17 

2 

7 

Ring-necked  Duck 

8 

1 

then 

18 

2 

8 

Scaup  (Greater  and  Lesser) 

8 

1 

then 

19 

2 

9 

Common  Goldeneye 

9 

1 

then 

20 

2 

10 

Buf  f lehead 

9 

1 

then 

20 

2 

11 

Whistling  Ducks^ 

11 

11 

11 

12 

Inland  Geese"^ 

10 

1 

then 

21 

3 

13 

Tundra  Swan 

10 

1 

then 

22 

2 

14 

Brant 

10 

1 

then 

23 

3 

^  Mallard,  mottled  duck,  pintail,  gadwall,  widgeon,  shoveler,  blue-winged 
teal,  green-winged  teal,  cinnamon  teal 

z  Fulvous  and  Black-bellied 

3 

Canada,  White-fronted,  Snow  ai.J  Ross'  goose 


:  u  i 


i  Ur  :  - 

:  v  •  •. : 


T./i--  ^  "  V  -*•  /  • 


s\ 

\)  '>- 


MERGANERS/N 


GOLDENEYE.  BUFFLEHEAD/NW 


INLAND  SWANS  AND  GEESE/MW 


PRAIRIE  OABBLERS/MW 

CANVASBACK.  REDHEAD.  RUDDY 

RING-NECKED/MW 

Harvested  Waterfowl  Interpretation  Keys 


Key  1:  General  Waterfowl  Migration  (GWM)  Key 


|  ANY; 

1. 

(48E=y ) 

salinity  =  30-40  ppt 

2. 

(32H=y ) 

artificially  flooded 

F 

3. 

(4. l=y) 

located  within  5  miles  of  the  Great  Lakes,  major 
river,  or  tidal  waters 

4. 

(3 . 2-y) 

wetland  is  in  a  "cluster" 

5. 

(3 .3=y) 

wetland  is  an  "oasis" 

E 


ALL: 

1.  (31 . 6E=n) 

Zones  B  and  C  is  not  100%  eB 

2.  [ (27 . l=n  and  21B=n)  OR  (2.1.1=n  and  8.3=y)] 

no  potential  toxins  and  watershed  is  not  impervious 
OR  >5  acresand  permanent  outlet  present 

3.  (10C=n  or  4.2A=n) 

not  riverine  or  riverine  watershed  >1  square  mile 

tT 

GO  TO  SPECIFIC  WATERFOWL  MIGRATION  OR  WINTERING  KEY 


LOV 


LOV 


—  Continued  — 


IvCs 


HW  Keys  (Cent . ) 


Key  2:  Winter  ing  for  Kev.-r  12-20,  22 


Migration  -  MODERATE  or  HIGH 


( 1 . 3=N) 


entire  AA  does  not  freeze  over  >1  month/yea; 


(19. lB=n) 

1  acre  of  AA  is  sheltered 


MODERATE  if  GWM  =  MODERATE  or  HIGH  if  GWM  -  HIGH 


Key  3:  Wintering  for  Keys  21  and  23 


Migration  =  MODERATE  or  HIGH 


(1.3=N) 


entire  AA  does  not  freeze  >1  month/year 


MODERATE  if  GWM  =  MODERATE  or  HIGH  if  GWM  =  HIGH 


Cont inued 


HW  Keys  (Cont . ) 


Key  A;  Prairie  Dabblers  Breeding  (PDB) 


ANY 

: 

— — — - 

1. 

[(2.1.1 =y  and  8.3-n  and  (27.1=n  or 

21B=y)] 

<5  acres  and  no  permanent  outlet 
watershed  mostly  impervious 

and  toxin  source  or 

2. 

( 12A=y ) 

forested 

3. 

(36 . 1 . l=y  and  29.1=n) 

width  of  eB  in  Zone  A  and  B  <20 
wetland  animals 

ft  and  no  cover  for 

A. 

(31 .6E=y) 

100%  of  Zones  B  and  C  is  eB 

5. 

(Al.2=y  or  7=n) 

high  water  velocity 

6. 

( A8A+B=n) 

salinity  >5  ppt 

7. 

(19. lB=y) 

unsheltered 

1.  ( 1 A .  1 =y  or  15.1C=y  or  15.2=y) 

island  or  good  veget. /water  interspersion 

2.  (3l.6C=y) 

30%-60%  of  Zones  B  and  C  is  eB 

3.  (21A=n) 

watershed  not  forested  and  scrub 
A.  (33A=n) 

most  permanent  hydroperiod  is  permanently  flooded 
nont idal 

5.  (38.7=y) 

permanent  water  within  1  mile 

6.  ( 12D-y) 

emergent 

7.  (10B=y  and  19.1A-y) 

palustrine  and  at  least  1  acre  sheltered 

8.  ( A8A-Y ) 

freshwater 

9.  '.23-n  and  3A.l-r.) 

no  ditches,  canals,  or  levees  and  no  groat  water 
level  fluctuations 


Cont  i  rated 


-PDB  List  A 


HW  Keys  (Cont .  ) 

Key  5  : 

Black  Duck  Breed 

(443+C-n) 

<10%  of  wetland  is  1-8  in.  deep 
( 48A+B-n) 

salinity  >5  ppt 
(31 . 6B/E=y ) 

eB  in  Zones  B  and  C  is  100%  or  <30% 

(12Ba/C-y) 

aquatic  bed  or  dead  scrub-shrub  predominates 
[2.1.1=y  and  8.3=n  and  (27.1=y  or  21B=y)] 

<5  acres  and  no  permanent  outlet  and  toxin  source  or 
impervious  watershed 
(2.1.1 =y  and  21B-y  and  30=y  and  14.1=n) 

<5  acres  and  impervious  watershed  and  human 
disturbance  and  no  island  present 


( 10A/B/ C-y ) 

lacustrine,  palustrine,  or  riverine  nontidal 


BOB  List  A 


1.  (12Ae/Be/D=y  or  29.1=y) 

forested  or  scrub-shrub,  broad-leaved  deciduous; 
buffer  zone  cover  for  wildlife 

2.  (34.3 . 2=y) 

flooding  caused  by  beaver 

3.  (15 . IB/ C  or  14.1=y) 

island  present  or  moderate  to  high  interspersion 

4.  (2 lA=y) 

watershed  is  forest  and  scrub 

5.  (21B=n  and  30-n) 

watershed  not  impervious  and  no  human  disturbance 

6.  (48A/B=y ) 

salinity  <5  ppt 

7.  (2.1.1=n  or  3.1=y) 

>5  acres  or  part  of  a  "complex" 

8.  (23=n  and  34.1-n) 

no  ditches,  canals,  or  levees  and  no  artificial  water 
level  fluctuations 

9.  (52. 2-n) 

invertebrate  density  not  low 


HIGH  if 
observed 


HW  Keys  (Cont . ) 


BDB  List  A 


1.  (38.3=y) 

freshwater  palustrine  system  within  5  miles 

2.  (21A=y) 

watershed  forest  and  scrub 

3.  (2.1.1=n  and  30-n) 

>5  acres  and  no  human  disturbance 

4.  (41.2=n  or  7=y) 

velocity  not  high 


Key  6:  Wood  Duck 

Breed ing 

ALL: 

1. 

(44B/C=y) 

at  least  10%  of  AA  is  1-8  in.  deep 

2. 

(10E+F=n) 

not  marine  or  estuarine 

3. 

[(2.1. l=n)  OR  (2.2. l=n  and  3 . l=y) ] 

>5  acres  or  part  of  a  "complex" 

4. 

(31 .6E=n) 

Zone  B  and  C  is  not  100%  eB 

5. 

(12C/E=n) 

not  aquatic  bed  or  lichen-moss 

6. 

(48A-y ) 

freshwater 

7  . 

(2lA=y  or  13A=y) 

watershed  is  forest  and  scrub  or  10% 
forested 

c  f  AA  i s 

8. 

(52. 2=n) 

invertebrates  not  scarce 

_ f  T/  PD _ 

HIGH  if  actually  observed  or  MODERATE  if  not  observed 

Cur. t  i  nueci 


"  A  V  V  V  V  ^  A  .»  '  . 


W  Keys  (Cent.) 


Key  7:  Common  and  Red-Breasted  Merganser  Breeding 


.  \ 2.1.2 -y)  OR  (2.2.1-n  and  3.1  — y ) ] 

>40  acres  or  >5  acres  and  part  of  a  "complex" 

1  "->AE,  F / G-y ; 

at  least  10%  of  water  is  21  in.  to  6.5  ft  deep 

i,  2  lA-y ) 

watershed  :s  forest  ar.d  scrub 

>. 33A/  E-y ) 

at  least  partially  permanently  flooded  or 
intermittently  exposed 
31 . 6A/ B-y ) 

0-30*  of  Zones  B  ar.d  C  is  eE 
( A8A-y ) 

f  reshwat  er 

( A . 2A- n ) 

riverine  watershed  >  1  square  mile 
,10A/B=y  OR  (lCC-y  and  (Al.l-n  or  7=n))] 

lacustrine/palustr ine  OR  riverine  with  high  velocity 


MOST: 

1.  (4. l=y  or  5 . 1 . l=y) 

within  5  miles  of  the  Great  Lakes,  major  river, 
tidal  water  or  lowdepression/watershed  ratio 

2.  (14.2=y) 

contains  part  of  a  large  island 

3.  (30=n) 

no  human  disturbance 
A.  (A5E/F/G-y) 

substrate  is  cobble-gravel,  bedrock  or  rubble 

5.  ( A7B=n) 

pH  >6.0 

6.  (10A=y) 

lacust i ine 

7.  (li-y) 

fringe  or  island  wetland 


HIGH  :f  actually  observed  or  MODERATE  if  not 


Cent  i  t.ued 


ALL: 


2 . 
3. 

A. 

5. 

6 . 
7  . 


8. 


9 . 


i, 3 1 . 1  .  1  =  n  or  29.1-y) 

eB  in  Lone  A  and  B  if  >20  it  wide  or  buffer  rone 
wide  enough  to  provide  w l Id  1 i f e cover 
( 1 2A=r. ) 

not  forested 

[ 1 27 . 1  — n  and  21B  =  n)  OR  (2.1.1-n  and  8.3-y)] 

no  toxic  source  and  watershed  not  impervious  OR  >5 
acres  w  ith  per  manent  outlet 
(31. faE-n) 

Zone  B  and  C  is  not  100%  eB 
[10C~n  OR  ((41.2=n  or  7-y)  and  4.2A-y)] 

not  riverine  OR  if  riverine,  low  velocity  and  small 
watershed 
(44E/F-y ) 

at  least  10%  of  AA  is  21-59  in.  deep 
(13Cc/D=y) 

10%  of  AA  is  emergent  or  rooted  vascular 
( 1 .  l=n  or  38 . 7-y ) 

not  in  "dry"  region  or  else  permanent  water  nearby 
(28=n) 

no  direct  alteration 


st  A 


LOW 


—  Continued  — 


•V 


f  s 


1  . 

,23-n  and  34. 1-n) 

nu  ditches,  channels,  or  levees  and 
waterlevei  fluctuation 

no  artifre 

2 . 

[  . 1 . 1-n)  or  (2.2.1=n  and  3.1=y)] 

>5  acres  or  part  of  a  "complex" 

3  . 

( 8 . 1 -n  and  8 . 2-n) 
no  inlet 

4. 

(15 . IC-y  or  14.1=y) 

great  veget. /water  inte: spersion  or 

i s land 

s . 

(3  1 .  oC---y ) 

Zone  B  and  C  is  30-60%  eB 

6 . 

1 1 2C/D— y ) 

aquatic  bed  or  emergent 

7  . 

(50- y  and  52.2=n) 

waterfowl  food  plants  present  and  invertebrate 
density  not  lew 

8. 

(48A/B/C=y) 

salinity  <18  ppt 

9. 

(lOA/B-y  and  19.1B-n) 

1 acus t r i ne/palus t r me  and  partially 

shel ter  ed 

10. 

(33C-y ) 

at  least  semipermanently  flooded 

11. 

(21A=n) 

watershed  not  forest  and  scrub 

\  V  PD 

HIGH  if  actually  observed  or  MODERATE  if  not  observed 


Continued 


HW  Keys  (Cent . ) 


1.  (21A=y  or  13A=y) 

watershed  is  forest  and  scrub  or  at  least  10%  forest 

2.  (48A=y) 

freshwater 

3.  (31.6A+E=n) 

eB  in  Zone  B  and  C  is  not  0%  or  100% 

4.  (33A/H-y ) 

permanently  or  artificially  flooded 

5.  (44E/F=y ) 

at  least  10%  or  1  acre  of  water  is  21-59  in.  deep 

6.  (41.2=n  or  7=y) 

low  flow  velocity 

7.  [  (27 . l=n  and  21B=n)  OR  (2.1.1=n  and  8.3=y)] 

no  toxin  source  and  watershed  not  impervious  OR  >5 
acres  with  apermanent  outlet 

8.  (10A/B/C=y) 

lacustrine,  palustrine,  or  riverine 


MOST: 

1. 

[(2.1.  1-n)  or  (2.2.  hn 

and  3 . 1-y ) ] 

>5  acres  or  part  of 

a  "complex" 

2. 

(15.1C=y  or  14.  Uy) 

great  veget. /water 

interspers ion  or  island 

3. 

(31. 6C-y ) 

eB  is  30-60%  of  Zone  B  nd  C  {■ 

4. 

(34. 3 . 2=y ) 

flooding  by  beaver 

5. 

(52.1=y) 

high  invertebrate  d 

ensity 

HIGH  if  actually  observed  or  MODERATE  if  not  observed 


---  Continued 
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KW  Keys  iCont . ) 


Key  12:  Puddle  Ducks  Migration 


!  MOST 

: 

1  . 

t21A+B=n) 

watershed  not  forest  and  scrub  or 

Hi  p  o  r*  v  i  o  ii 

'  2  . 

(15 . IA-n) 

moderate  to  good  int.  er spurs  i  on 

I  3 . 

( 10A/B=y ) 

lacustrine  or  paiustrine 

4. 

( 1 3  D — y ) 

at  least  1  acre  or  1 C it  emergent 

(50=y  or  13Cc-y) 

waterfowl  food  plants  available  or 

1  acre  or  10% 

rooted  vascular 

6. 

(44B/C-y ) 

at  least  1  acre  or  10%  of  water  is 

1-8  in.  deep 

7. 

(30=n  and  2.1.1=n) 

no  human  disturbance  and  >5  acres 

in  size 

( lOF-n) 


not  marine 


1. 


(50=y  or  53.2=n) 

food  plants  available  or  tidal  llat  inve: teb: ate 
density  >25  individuais/sq  tt 

2.  ( 1 2C/D=y ) 

aquatic  bed  or  emergent  predominates 

3.  (44B/C=y ) 

at  least  1  acre  or  10%  of  water  is  1-6  in.  deep 

4 .  (15 . lA=n) 

moderate  to  high  veget .  /water  i  r;t  e;  rj  e;  s  i  or. 

5.  (38 . 5-y ) 

5-acre  mud flat  cr  emergent  vegetation  directly 
adj  acent 

6.  (2.1. l=n) 

>5  acres  in  size 

7.  (30=n) 

no  human  disturbance 

|t/pd 

HIC-K  if  actually  observed  or  MODERATE  if  not  observed 


KW  Keys  CConr . ) 


o 


Key  14:  Wood  Duck.  Kiitatiun 


--  Continued 


HW  Key;:  vCont  . } 


WET  .  . 


Key  IE:  Com  non  ar.J  K.«  i  B:  e«u,t  <*J  ±  ■n.. 


VC 


HW  Keys  (Cent 


Key  16:  Hooded  Merganser  Migration 


MOST: 


(13A=y  or  21A=Y) 

forested  or  watershed  forest  and  scrub 
(44B/C=y) 

1  acre  or  10%  of  water  is  1-8  in.  deep 
(10A/B=y)  OR  [(10C/D=y)  and  (7=y  or  41.2=n) 
and  (4.20y)] 

lacustrine  or  palustrine  OR  riverine  with  low 

velocity  and  watershedof  100-2,500  square  miles 
(10A=y)  OR  (42.1. 1/42. 1.2=y) 

lacustrine  OR  at  least  1  acre  or  10%  has  velocity  of 

<3.3  ft/sec 
(31 . 6B/C=y ) 

1-60%  of  Zone  B  and  C  is  eB 
(2.1.1=n  and  30=n) 

>5  acres  in  size  and  no  human  disturbance 
(52 . 2-n) 

invertebrate  density  not  low 


HIGH  if  actually  observed  or  MODERATE  if  not  observed 


m 


Key  17:  Canvasback.  Redhead,  Ruddy  Migration 


j  (50 

=y  or  13Cc=y) 

waterfowl  food  plants  available  or  rooted  vascular 
aquatic  bed  present 

_ tl _ 

MOST: 

1. 

(10A/B=y)  OR  [  ( 10C/D/E=y )  and  (4.2C/D=y)  and 
(7=y  or  41 , 2=n) ] 

lacustrine  or  palustrine  OR  riverine/estuarine  with 
low  velocity  andwatershed  >100  square  miles 

2. 

(52.2=n  or  53.2-n) 

invertebrate  density  not  low 

3. 

( 12Cc=y) 

rooted  vascular  bed  predominant 

4. 

(44E/F=y ) 

1  acre  or  10%  of  water  is  21-59  in.  deep 

5. 

(2.1.1=n  and  30=n) 

>5  acres  in  size  and  no  human  disturbance 

6. 

(ll=y) 

fringe  or  island  situation 

|t/pd 

HIGH  if  actually  observed  or  MODERATE  if  not  observed 


(Con t . ) 


Key  IS:  Ring-Necked  Duck  Migration 


rx ey  I  v  :  Scaup  h  x  g lat  ;  e r 


V  (  .  c> n" 

!  ?C-y ) 

aquatic  bed 

r. . 

■mn/F-y ) 

1  acre  or  1C:' 

ci  water  dept  lr  .  .'1-1 

9  : 1 1 . 

..1.1  r;  and  3C- 

n ) 

>5  ac  ;  e:,  ard 
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i  Ori/r-y )  ana  i 
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KW  Keys  (Cont . ) 


Key  20:  Buffi ehead  and  Goldeneye  Mig:  at  :>  r. 


[(10E/F-y)  and  (43E/F-y)  and  152. 2-n  or  53.2  n)] 

estuarine/ marine  with  abundant  invertebrates  ar.d 
predominant  depth  of  21-59  in. 

OR 

MOST: 

1.  (11 =y ) 

fringe  or  island  situation 

2.  (44E/F=y ) 

1  acre  or  10%  of  water  is  21-59  in.  deep 

3.  (52.2=n  or  53.2-n) 

abundant  invertebrates 

4.  (7=y  or  41.1=y) 

slow  water  velocity 

5.  (2.1. l=n  and  30=n) 

>5  acres  in  size  and  no  human  disturbance 

|t/pd 

HIGH  if  actually  observed  or  MODERATE  if  not  observed 


Cl 

--  Continued  -- 


* 


kiOF=y  or  13Cc-nJ 

marine  or  no  rooted  vascular  aquatic  bed  present 

♦T 

MOST: 

1.  12Cc=y  or  50-y) 

p rede  n.  inant ly  rooted  vascular  aquatic  led  c : 
waterfowl  food  plants  present 

2 .  .  i OD-y ) 

riverine  tidal 
5  .  4  4  E  /  F — y ) 

1  acre  or  10%  of  water  is  21-59  in.  deep 

4.  ( 2 . 1 . 2-y  and  11-y) 

>40  acres  and  island  or  fringe  situation 

5.  [(2.1 .2-y  OR  (2.1. 2=y  and  30=n) ] 

>200  acres  OR  >40  acres  and  no  human  disturbance 


if  actually  observed  or  MODERATE  if  not  observed 


appended  "N"  refers  cr.ij  to  Q42.1.  In  the  case  of  "Depth"  the  appt-r.de 
"N"  refers  only  to  Q43.  For  example,  if  Laigemouth  Bass  are  being 
evaluated,  in  order  to  meet  the  criteria  of  the  "Velocity"  prods  tor, 
Q42.I.1  and  Q42.2.1  must  be  answered  ,rY"  and  Q42.1.2  must  be  answer  <  d 
"o'".  In  order  to  meet  the  criteria  of  the  "Depth"  predictor  for  Rock 
Bass,  Q45.E  or  Q42.F  and  Q44.E  or  Q44.F  must  be  answered  "V"  arid  Q4-..G 
must  be  answered  "N." 

For  the  species  keys  in  Table  7,  use  the  answer  in  the  "D"  column  of 

Form  B.  If  this  is  lacking,  use  the  answer  in  the  "X"  column.  if  t hi 

is  lacking,  use  the  answer'  in  the  "W"  column. 

The  habitat  suitability  of  the  AA  for  the  selected  species  is 

potentially  HIGH  if  both  (a)  and  (b)  below  are  true,  potentially 
MODERATE  if  (a)  o_r  fsi  below  are  true  cpr  use  of  the  AA  by  * Tie  species 
is  known  to  occur,  potentially  LOW  if  (a)  and  (b)  are  false  end  use  of 
the  AA  by  the  species  is  not  known  to  occur. 

(a)  All  of  the  criteria  for  the  predictors  listed  in  Table  7  are  me 

(b)  Probability  ratings  resulting  from  the  keys  shown  in  the  last 
column  of  Table  7  are  HIGH  or  MODERATE. 
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es  Keys  are  abbreviated  as  follows:  Fisheries  Productivity  Key  =  F,  Warniwater  Fish  Group 
Coldwater  Fish  Group  Key  =  C,  Coldwater  Riverine  Fish  Group  Key  =  CR,  Northern  Lake  Fish 
i  -  NL. 
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5.5  Saltwater  Fish  and  Invertebrate  Species 

Definition  Ou:  ability  U.  predict  the  spat :  a  .  eccurren ce  cl  ca.twarc: 
species  :  s  very  weak.  Thus,  the  criteria  are  ;:.u:e  reiiect  ,ve  «.t  t  he 
species'  minimum  requirement.:  than  their  opt  in:ai  needs.  Within  the  ranges 
specified,  a  narrower  subset  of  conditions  may  be  used  for  spawning,  another 
subset  for  nursery  areas,  another  by  adults. 

Rationale  (HIGH)  -  The  keys  assume  that  salinity  data  are  available  and  can  be 
used  in  combination  with  geographic  data  as  a  general  indicator  of  the 
probability  of  regular  occurrence  of  most  wetland-related  saltwater  fishes. 

For  species  which  have  been  studied  more  extensively,  the  keys  incorporate 
data  on  substrate  preference  and  presence/absence  of  vegetation. 

General  Sensitivity  -  These  species  keys  may  be  expected  to  be  most  reliable 
for  the  more  abundant,  commercially  important  Atlantic  and  Gulf  Coast 
species  and  least  reliable  for  Pacific  Coast  and  rarer  species  of  sporting 
value.  Also,  it  may  be  expected  to  be  more  reliable  where  salinity 
transitions  are  relatively  abrupt  and  not  extremely  variable  by  tide  or 
season,  and  where  wetlands  comprise  a  relatively  small  percentage  of  the 
total  shoreline  (thus  possibly  focusing  fishes  on  whatever  wetlands  are 
present ) . 


Information  for  these  keys  was  derived  primarily  from  the  following  sources 
and  the  principal  authors'  personal  experience:  Baughman  1941;  Darnell  1959, 
1981;  Dawson  1958;  Eleuterius  1977;  Fontenot  and  Rogillio  1970;  Gunter  1945, 
1956a,  1956b,  1957,  1961,  1965;  Gunter  and  Hall  1963;  Gunter  et  al.  1964; 
Hildebrand  1954;  Jannke  1971;  Johnson  et  al.  1974;  Linder  and  Anderson  1956; 
Loesch  1976;  Martin  1979;  Martin  and  Drewry  1978;  Miles  1950;  Parker  1970; 
Phillips  and  Springer  1960;  Reid  1954;  Roessler  1970;  Simmons  1957;  Springer 
and  Woodburn  1960;  Tabb  1966;  Tabb  et  al.  1962;  Tagatz  and  Dudley  1961; 

Thayer  et  al.  1978;  and  Weinstein  1979. 

Instructions  for  Saltwater  Fish  and  Invertebrate  Species  Keys 

(1)  Select  one  or  more  species  from  Table  8  based  on  their  social  or 
ecological  value.  Contact  the  local  experts  most  likely  to  know  the 
fisheries  of  the  wetland  and  find  out  if  the  selected  species  actually 
occur  in  the  AA  (population  estimates  are  not  needed). 

(2)  If  local  experts  have  no  experience  with  the  AA,  sample  the  wetland's 
fish  using  qualitative  sampling  techniques.  If  neither  of  these  sources 
of  information  is  available,  an  assessment  may  still  be  done,  however, 
be  aware  that  the  method  may  cause  a  shift  to  a  lower  rating  (MODERATE 
will  be  the  highest  possible  probability  rating).  Proceed  to  (3) 
below . 

(3)  If  two  or  more  wetlands  will  be  compared,  it  is  essential  that  the 
level  of  information  acquired  in  (2)  and  (3)  above  be  comparable  for 
both  wetlands  (i.e.,  do  not  compare  a  wetland  for  which  qualitative 
sampling  data  are  available  with  another  wetland  for  which  no 
qualitative  sampling  data  are  available). 
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(4)  To  evaluate  a  species,  determine  if  the  criteria  for  the  predictors 
listed  Table  8  are  met.  The  numbering  of  the  predictors  in  Table  8 
corresponds  to  Form  B.  A  "Y"  answer  is  implied  unless  the  predictor  is 
followed  by  an  "N".  For  example,  in  the  case  of  the  Bay  Anchovy,  in 
order  to  meet  the  criteria  of  the  "Salinity"  predictor  the  answer  to 
Q48  on  Form  B  must  be  "Y"  for  Q48.C,  Q48.D,  or  Q48.E. 

(5)  For  the  species  keys  in  Table  8,  use  the  answer  in  the  "D"  column  of 

Form  B.  If  this  is  lacking,  use  the  answer  in  the  "X"  column.  If  this 

is  lacking,  use  the  answer  in  the  "W"  column. 

(8)  The  habitat  suitability  of  the  AA  for  the  selected  species  is 

potentially  HIGH  if  both  (a)  and  (b)  below  are  true,  potentially 
MODERATE  if  (a)  or  (b)  below  are  true,  and  potentially  LOW  if  (a)  and 
(b)  are  false. 

(a)  The  species  has  been  recently  recorded  from  the  area  at  least  once. 

(b)  All  of  the  predictor  criteria  in  Table  8  are  met  for  the  selected 
species . 
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Table  8.  Saltwater  F 

i  sh 

and  Inve 

r  t eb  r  at  e  Spec 

l  o  tj  K  L*y  s 

Ej  EH  L 
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PAGE 

VEGETATION 

SuBSTKA' 

SPEC  1 ES 
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A 

(Q13) 

(Q45) 

Anchovy,  Bay 

"x 

X 

.D 

Bass,  Black.  Sea 

X 

.C 

Bass ,  St  t i ped 

X 

X 

,D 

Cod,  Atlantic 

X 

.C 

.D  -  .0 

Croaker,  Atlantic 

X 
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.D 

.A-  ,D 

Gunner 
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X 

.C 

.  D  -  .  G 

Drum,  Fed 
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.fi/.C 

Flounder,  Gulf 
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.A-  . D 
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.A-  .L 
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.  A  - .  C 

Needlefish,  Atlantic 

X 
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.D 
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.B/.C 
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,E 
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.B/.C 
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.B/.c: 
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X 

.  B 
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.  c 
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.D 
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Table  8  (Cunt  .  ) 


INVERTEBRATE 

LIFE 

STAGE 

VEGETATION 

SUBSTRATE 

SALINITY 

SPECIES 

S 

N 

A 

(Q13) 

(Q45j 

(QA6) 

Abaior.e,  Greer. 

X 

X 

X 

.0 

.F- 

.G 

.  K 

Abalcne,  Red 

X 

X 

X 

.0 

•  F- 

.G 

.  F 

Clam,  Little-neck 

X 

X 

X 

.A- 

.  F 

.  I. 

Clam,  Washington 

X 

X 

X 

.A- 

.D 

.B-.F 

Crab,  Blue 

X 

X 

.  (’ 

Crab,  Dungeness 

X 

.A- 

.D 

.  E 

Mussel,  Ribbed 

X 

X 

X 

,D 

•  A- 

.D 

.C-.E 

Oyster,  American 

X 

X 

X 

.C 

•  C-.E 

Oyster,  Western 

X 

X 

X 

.D- 

.G 

.B-.E 

Shrimp,  Brown 

X 

.D 

.C-.E 

Shrimp,  Pink 

X 

.C 

n 

i 

Shrimp,  White 

X 

.D 

.B-.D 

*  Abbreviations  for 

Life 

Stages 

are  S  =  spawning,  N 

=  nursery,  A  =  adu 
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5.6  Wetland-Dependent  Bird  Species 

Definition  -  The  wetland-dependent  bird  keys  include  species  known  to  depend 
on  wetlands  for  food  and/or  cover  throughout  most  of  their  range  in  the 
United  States.  For  the  purposes  of  WET,  a  high  rating  for  a  wetland  means 
that  the  wetland  normally  supports  a  high  level  of  productivity  for  the 
selected  species  of  wetland  dependent  bird. 

Instructions  for  Wetland-Dependent  Bird  Species  Keys 

These  keys  are  similar  in  format  and  execution  to  the  keys  for  freshwater 
and  saltwater  fisheries. 

(1)  Begin  by  selecting  one  or  more  species  known  to  occur  in  the  region. 
Species  selection  should  be  based  on  their  indicator  value,  social 
importance,  or  other  considerations  described  in  the  narrative  of  HEP 
(US  Fish  and  Wildlife  Service  1980a)  or  by  Roberts  and  O'Neil  (1985). 

(2)  If  two  or  more  wetlands  will  be  compared,  it  is  essential  that  the 
level  of  information  acquired  in  (1)  above  be  comparable  for  both 
wetlands  (i.e.,  do  not  compare  a  wetland  for  which  qualitative  sampling 
data  are  available  with  another  wetland  for  which  no  qualitative 
sampling  data  are  available). 

(3)  When  using  the  key,  examine  only  the  rows  describing  the  expected  use 
in  your  region  (N=nesting  season,  {immigration,  W=wintering,  A=all  year, 
C=coastal,  and  I=inland)  for  the  selected  species. 

(4)  To  complete  the  evaluation  of  a  species,  determine  if  the  criteria 

for  the  predictors  listed  Table  9  are  met.  The  numbering  of  the 
predictors  in  Table  9  corresponds  to  Form  B.  A  "Y"  answer  is  implied 
unless  the  predictor  is  followed  by  an  "N".  For  example,  in  Table  9, 
in  the  column  "System  (Q10)"  the  .D  next  to  Dipper  means  that  Q10.D  on 
Form  B  was  answered  "Y".  A  range  of  values  (e.g.,  .1-.5  or  .A-.D) 
indicates  that  any  "Y"  response  within  this  range  meets  the  criteria. 
When  an  "N"  is  appended  (e.g.,  .A-.DN),  this  indicates  that  the  answer 

to  .D  must  be  "N"  as  well  as  .A,  .B,  or  .C  being  "Y."  An  exception  to 
this  general  rule  concerning  appended  "N's"  exists  in  the  case  of  the 
"Depth"  predictor.  In  the  case  of  "Depth"  the  appended  "N"  refers  only 
to  Q43.  For  example,  if  Dipper  is  being  evaluated,  in  order  to  meet 
the  "H"  criteria  of  the  "Depth"  predictor  for  Dipper,  one  of  Q44.A 
through  Q44.F  must  be  answered  "Y"  and  one  of  Q43.A-Q43E  must  be 
answered  "Y",  but  Q43.F  must  be  answered  "N." 

(5)  If  the  "Use"  code  in  the  key  is  A  or  M,  use  the  "X"  column  from  the 
response  sheet  (Form  B);  if  the  ,rUse"  code  is  W,  use  the  "D"  column 
response  (or  "X,"  if  "D"  is  not  available);  if  the  "Use"  code  is  a 
combination  of  uses,  choose  the  more  important  expected  use. 

(6)  The  habitat  suitability  of  the  AA  for  the  selected  species  is 
potentially  HIGH  if  all  the  criteria  in  the  "H"  row  in  Table  9  have 
been  met,  potentially  MODERATE  if  the  species  is  known  to  occur  in  the 
area  and  all  of  the  criteria  in  the  "M"  row  of  Table  9  have  been  met, 
and  potentially  LOW  if  it  is  neither  HIGH  or  MODERATE. 
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Glossary* 

Accessible  (to  fish)  -  Connected  by  waters  at  least  4  inches  deep  that  are 
free  of  waterfalls,  debris  jams  and  other  obstructions,  or  water  velocities 
which  block  fish  movement.  Specifically,  obstructions  higher  than  1.25 
times  the  adjacent  pools  greatest  depth,  or  velocities  greater  than  2-4  fish 
body  lengths/second,  or  slightly  lesser  velocities  over  longer  distances. 

Aquatic  Bed  -  Wetland  and  deepwater  habitats  dominated  by  plants  that  grow 
principally  on  or  below  the  surface  of  the  water  during  most  of  the  growing 
season  in  most  years. 

Assessment  Area  (AA)  -  The  area  for  which  functions  and  values  are  being 
assessed.  The  AA  is  characterized  by  a  high  degree  of  hydrologic  interaction. 

Channel  -  A  watercourse  shown  on  a  1:24,000  scale  topographic  map  with  at 
least  seasonal  flow. 

Channel  Flow  -  Observable  movement  of  surface  water  (due  to  gradient  currents) 
in  a  confined,  concentrated  zone.  Includes  intermittent  channels. 

Class  -  The  taxonomic  unit  used  in  the  FWS  wetland  classification  system 
(Cowardin  et  al.  1979)  that  describes  the  general  appearance  of  the  habitat 
in  terms  of  dominant  vegetation  or  some  other  feature. 

Cluster  -  Wetlands  situated  so  that  there  is  a  large  number  of  wetland  acres 
per  total  square  miles.  Clustered  wetlands  are  not  necessarily  contiguous. 

Cobble-gravel  -  A  mixture  of  rock  fragments  ranging  from  2  mm  (0.08  inches)  to 
25.4  cm  (10  inches)  in  diameter. 

Confidence  -  An  assurance  of  accuracy.  As  used  within  the  context  of  WET  it 
is  not  used  to  reflect  a  statistical  level  of  assurance  but  rather  only  a 
qualitative  indication  of  accuracy. 

Constricted  Outlet  -  A  surface  outlet  on  a  channel  less  than  one-third  the 
maximum  width  of  the  AA  or  larger  adjoining  AA,  or  a  surface  outlet  on  a 
standing  body  of  water  less  than  one-tenth  the  width  of  the  AA  or  larger 
adjoining  AA. 

Constriction  -  A  physical  point  where  a  wetland  and/or  deepwater  narrows  to 
a  degree  which  may  obstruct  hydrologic  interaction.  Constrictions  in 
channels  are  physical  points  where  the  wetland  and/or  open  deepwater  are 
less  than  one-third  the  maximum  width  of  the  adjacent  wetland  and/or  open 
deepwater.  Constrictions  on  standing  bodies  of  water  are  points  where  the 
wetlands  and/or  open  deepwater  are  less  than  one-tenth  of  the  adjacent 
wetland  and/or  open  deepwater  areas. 

Context  Region  -  The  area  used  during  a  Level  2  social  significance 
assessment.  During  this  process  the  uniqueness/heritage  value  is  assessed 
in  the  context  of  other  wetlands  in  the  area. 


These  definitions  are  not  purported  to  have  legal  or  regulatory  status 
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Contiguous  -  Abutting,  adjacent,  or  in  close  proximity  and  being  connected  by 
surface  water. 

Cove  -  A  cove  is  an  area  of  wetland/deepwater  that,  in  its  annually  flooded 
condition,  is  surrounded  by  upland  on  more  than  two-thirds  of  its  perimeter. 

Detention  tine  -  The  length  of  time  a  molecule  of  a  substance  is  physically 
detained  within  a  specified  area. 

Deepwater  -  Surface  water  deeper  than  6.6  feet  and  lacking  vegetation. 

Downslope  -  In  the  direction  of  a  lower  elevation.  In  areas  of  very  flat 
relief,  "downslope"  shall  mean  in  the  direction  of  the  nearest  AA 
(contiguous  or  not)  which  is  both  permanently  (or  tidally)  flooded  and  is 
larger  than  the  AA. 

Effectiveness  -  Effectiveness  assess  the  capability  of  a  wetland  to  perform 
a  function  due  to  its  physical,  chemical,  and  biological  attributes. 
Effectiveness  does  not  estimate  the  magnitude  at  which  a  function  is 
performed,  only  the  probability  that  a  wetland  will  perform  the  function. 

Emergent  Vegetation  -  Erect,  rooted,  herbaceous  vegetation  excluding  mosses 
and  lichens. 

Estuarine  -  Tidal  wetlands  usually  semienclosed  by  land  but  with  partly 
obstructed  or  sporadic  access  to  the  open  ocean.  Salinities  are  usually 
greater  than  0.5  parts  per  thousand. 

Fetch  -  The  maximum  open  water  distance  unimpeded  by  intersecting  islands, 
erect  vegetation,  or  other  obstructions. 

Forested  -  A  wetland  class  characterized  by  vegetation  that  is  6  m  or 
taller. 

Fringe  Wetland  -  Fringe  wetlands  along  a  channel  (i.e.,  river,  stream, 
etc.)are  those  wetlands  which  cumulatively  (both  sides  of  the  channel) 
occupy  less  than  3  times  the  width  of  the  adjacent  channel  on  any  line 
perpendicular  to  flow.  Fringe  wetlands  on  a  standing  body  of  water  (i.e., 
lake,  estuary,  etc.)  are  those  wetlands  which  cumulatively  occupy  less  than 
one-third  the  surface  area  of  the  standing  body  of  water  at  the  time  of 
highest  annual  water. 

Functions  -  The  physical,  chemical,  and  biological  processes  or  attributes 
of  a  wetland  without  regard  to  their  importance  to  society. 

Gradient  -  The  elevation  at  the  inlet  (highest)  minus  the  elevation  at  the 
outlet  (lowest)  divided  by  the  straight  line  distance  separating  the  inlet  and 
outlet . 

Hydroperiod  -  A  term  used  to  indicate  the  seasonal  occurrence  of  flooding 
and/or  saturated  soil  conditions. 


Impact  Area  -  A  portion  of  the  AA  where  an  impact  with  localized  effect  is 
proposed,  or  has  already  taken  place,  (e.g.,  fill,  dredging,  wetland 
creation,  etc.). 

Impervious  surface  -  Surfaces  where  water  infiltration  is  impeded  by 
impermeable  materials  on  top  of  the  soil  (e.g.,  concrete,  asphalt). 

Inlet  -  The  point  at  which  surface  water  enters  the  AA  via  a  channel. 

Input  Zone  -  The  upland  area,  located  in  the  AA's  watershed,  extending  300  ft 
upslope  from  the  upland/wetland  boundary  of  the  AA.  This  includes  uplands  in 
a  300-foot  wide  corridor  on  each  side  of  all  tributaries  (permanent  or 
intermittent)  that  enter  the  AA,  extending  a  distance  of  100  feet  up  the 
tributary  for  each  10  feet  of  tributary  channel  width  at  its  entry  point  to 
the  AA. 

Intermittent  (flooding)  -  Flooding  from  an  adjoining  body  of  water  or 
channel  for  at  least  ten  consecutive  days  at  least  once  every  ten  years,  and 
dry  for  at  least  ten  consecutive  days  every  growing  season. 

Intermittent  (flow)  -  Surface  water  flow  for  at  least  ten  consecutive  days 
at  least  once  every  ten  years,  and  dry  for  at  least  ten  consecutive  days 
every  growing  season. 

Interspersion  -  The  degree  of  intermingling  of  different  cover  types, 
regardless  of  the  number  of  types  or  their  relative  proportions. 

Island  -  An  area  of  land  that  is,  at  least,  seasonally  exposed,  not 
connected  to  the  mainland  by  any  bridge,  and  uninhabited  by  humans. 

Lacustrine  -  Nonflowing,  usually  nontidal  waters  in  an  AA  larger  than  20 
acres,  or  in  a  smaller  AA  with  (a)  erect  persistent  vegetation  comprising 
less  than  30%  of  the  area  or  (b)  with  a  depth  greater  than  6.6  feet. 

Locality  -  A  small  political  division  (e.g.,  town,  county  section,  etc.),  or  a 
ideally,  a  functional  watershed  or  similar  hydrologic  division,  for  which 
quantitative  data  are  compiled  and  available  for  types  of  wetlands  and  their 
loss  rates. 

Hacrophyte  -  Any  nonmicroscopic  leafy  plant. 

Marine  -  Tidal,  with  salinities  greater  than  30  parts  per  thousand  and  erect 
vegetation  absent. 

Meander  Ratio  -  The  length  of  a  river  or  stream  channel  from  an  upstream  point 
to  a  downstream  point  divided  by  the  straight  line  distance  between  the 
same  two  points. 

Morphedaphic  Index  -  An  index  which  estimates  the  productivity  of  a  lake  by 
taking  the  ratio  of  total  dissolved  solids  (mg/1)  to  mean  depth  of  the  lake. 

Moss-Lichen  -  The  wetland  class  in  which  mosses  or  lichens  cover  substrates 
other  than  rock  and  where  emergents,  shrubs,  or  trees  make  up  less  than  30% 
of  the  areal  coverage. 
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Nonpersistent  Emergent  Vegetation  -  Emergent  vegetation  that  falls  to  the 
surface  of  the  substrate,  or  below  the  surface  of  the  water  at  the  end  of 
the  growing  season,  so  that  at  certain  seasons  of  the  year  there  is  no  sign 
of  emergent  vegetation. 

Oasis  -  One  or  more  wetlands  situated  so  that  they  are  isolated  or 
comprise  a  small  number  of  acres  per  total  square  miles. 

oB  -  Open  water  portions  of  Zone  B. 

Open  Hater  -  Water  of  any  depth  with  at  least  7  linear  feet  and  49  sq.  ft. 
of  surface  area  with  no  erect  vegetation.  If  adjacent  vegetation  is  mostly 
woody,  the  surface  area  requirement  increases  to  200  linear  feet  and  2,000 
square  feet.  Includes  channels,  deepwater,  and  wetland  areas  with  submerged 
vegetation. 

Opportunity  -  Opportunity  assesses  the  chance  or  opportunity  a  wetland  has 
to  perform  a  function.  For  example,  a  wetland  may  possess  the  physical 
attributes  required  to  perform  floodflow  alteration,  but  unless  the  wetland 
is  positioned  in  the  watershed  where  it  will  receive  floodflows  it  will  not 
have  the  opportunity  to  perform  the  floodflow  alteration  function. 

Outlet  -  The  point  at  which  surface  water  exits  the  AA. 

Palustrine  -  Nontidal  wetlands  dominated  by  trees,  shrubs,  persistent 
emergents,  or  emergent  mosses  and  lichens,  and  all  such  wetlands  that  occur  in 
tidal  areas  where  salinity  due  to  ocean-derived  salts  is  below  0.5  ppt. 

Playa  -  Relatively  small,  mostly  noncontiguous  lakes  located  primarily  in  the 
Texas  high  plains. 

Persistent  Emergent  Vegetation  -  Persistent  emergents  are  vegetation  species 
that  normally  remain  standing  until  the  beginning  of  the  next  growing 
season. 

Predictor  -  Simple,  or  integrated  variables  that  directly,  or  indirectly, 
measure  the  physical,  chemical,  and  biological  processes  of  characteristics 
of  the  wetland. 

Probability  Rating  -  A  measure  of  the  potential  of  a  wetland  to  perform  a 
function.  A  probability  rating  is  not  a  direct  estimate  of  magnitude  of  a 
function  or  value,  rather  it  is  an  estimate  of  the  probability  that  a 
function  or  value  will  exist  or  occur  in  a  wetland  to  an  unspecified  degree. 

Region  -  An  area  (e.g.  Corps  District,  river  basin,  state,  EPA  region, 
advance  identification  region,  flyway)  for  which  quantitative  data  are 
compiled  and  available  for  types  of  wetlands  and  their  loss  rates.  Ideally, 
the  area  will  be  of  relatively  homogenous  topography  usually  with  a  single 
landscape  pattern.  Choose  the  most  geographically  restricted  area  available 
that  is  larger  than  "locality",  and  favor  the  use  of  hydrologic  criteria 
over  geopolitical  criteria. 
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Riverine  -  Flowing  fresh  waters  (salinity  less  than  0.5  ppt)  with  less  than 
30%  persistent  vegetation  cover. 

Scrub-shrub  -  The  wetland  class  dominated  by  woody  vegetation  less  than  6  m. 

Services  -  Services  are  benefits  that  accrue  to  society  as  a  result  of  the 
processes  or  attributes  of  wetlands.  Services  have  a  well-defined,  off-site 
delivery  point. 

Service  Area  -  The  service  area  is  a  well-defined  point  to  which  a  wetland 
service  is  delivered  (e.g.,  downstream  developed  area,  dredged  channel, 
water  supply  reservoir,  etc.) 

Sheetflov  -  Observable  movement  of  surface  water  not  confined  to  a  channel. 

Shoreline  -  The  interface  between  open  water  and  erect  vegetation  or 
unvegetated  flats  or  banks  as  visible  at  a  map  scale  of  1:63,500. 

Slope  -  Vertical  distance  (elevational)  separating  two  points  divided  by  the 
horizontal  distance  between  the  same  two  points. 

Social  Significance  -  A  nonstatistical  measure  of  the  importance  society 
(locally  or  nationally)  may  attach  to  a  wetland  due  to  the  official 
recognition  of  its  natural  features,  economic  value  attributable  to  the 
wetland,  strategic  location  of  the  wetland,  or  other  factors. 


Standard  Density  Circle  -  A  circular  area  that  encompasses  a  predetermined 
density  of  objects  (wetlands  in  the  case  of  WET). 

Subclass  -  A  subdivision  of  a  class  as  used  in  the  Cowardin  et  al.  (1979) 
wetland  classification  system.  Classes  are  based  on  substrate  material  and 
flooding  regime,  or  on  vegetative  life  form. 

Tidal  Flow  -  Water  movement  due  to  tides. 

Surface  Water  -  Water  above  the  surface  of  the  ground  that  is  visible  to  the 
unaided  eye,  whether  in  channels,  diffuse  flow,  or  standing.  Not 
necessarily  permanent. 

Tributary  -  Any  small  channel  (e.g.,  stream  or  river),  entering  a  larger 
channel . 

Unconstricted  Outlet  -  A  surface  outlet  on  a  channel  greater  than  one-third 
the  maximum  width  of  the  AA  or  larger  adjoining  AA,  or  a  surface  outlet  on  a 
standing  body  of  water  greater  than  one-tenth  the  width  of  the  AA  or  larger 
adjoining  AA. 

Upslope  -  In  the  direction  of  higher  elevation.  In  areas  with  very  flat 
relief,  "upslope"  means  in  a  direction  aw  ay  fiom  the  nearest  AA  (contiguous 
or  not)  which  is  both  permanently,  or  tidally,  inundated. 
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Urban  Area  -  An  area  having  a  residential  density  of  at  least  1,000 
residences/square  mile  over  4  contiguous  square  miles,  or  a  central  city 
having  a  population  of  50,000  or  more  and  including,  surrounding,  closely 
settled  areas  if  these  surrounding  areas  are  (a)  incorporated  places  of  2,500 
inhabitants  or  more;  or  (b)  incorporated  places  with  fewer  than  2500  persons, 
provided  that  each  place  has  a  closely  settled  area  of  100  permanent 
residences  or  more;  or  (c)  small  land  parcels  normally  less  than  one  square 
mile  in  area,  having  a  population  density  of  1,000  inhabitants  or  more  per 
square  mile;  or  (d)  other  similar  small  areas  in  unincorporated  territory  with 
lower  population  density  when  these  areas  serve  to  complete  urban-suburban 
community  boundaries. 

Values  -  Wetland  processes  or  attributes  that  are  valuable  or  beneficial  to 
soc iety . 

Watershed  -  The  upslope  area  from  which  surface  waters  (overland  runoff  and 
channel  flow)  enter  the  AA  at  least  seasonally.  The  watersheds  is  measured 
from  the  AA  outlet  (or,  if  the  AA  is  a  fringe  situation,  from  the  outlet  or 
closest  downstream  constriction  of  immediately  contiguous  deeper  waters). 

The  watershed  for  specific  types  of  wetlands  are  defined  as  follows:  (1) 

The  watershed  of  tidal  fringe  wetlands  (or  nontidal  fringe  wetlands  on  lakes 
larger  than  10  sq.  mi)  begins  at  the  outlet,  or  closest  downstream 
constriction  of  the  contiguous  deepwater,  and  includes  the  area  upslope  of 
the  AA  from  which  water  drains  directly  into  the  AA.  It  does  not  include 
the  watershed  of  contiguous  wetlands  and  deepwater,  (2)  The  watershed  of 
nontidal  fringe  wetlands  begins  at  the  outlet  of  the  AA,  or  closest 
downstream  constriction  of  the  contiguous  deepwater,  and  includes  the  areas 
upslope  of  the  AA  from  which  water  drains  directly  into  the  AA,  and,  in 
addition,  includes  the  areas  upslope  of  contiguous  areas  of  wetland  or 
deepwater  that  flood  the  AA. 

Wetland  -  Those  areas  that  are  inundated  or  saturated  by  surface  or  ground 
water  at  a  frequency  and  duration  sufficient  to  support,  and  that  under  normal 
circumstances  do  support,  a  prevalence  of  vegetation  typically  adapted  for 
life  in  saturated  soil  conditions.  Wetlands  generally  include  swamps, 
marshes,  bogs,  and  similar  areas. 

Wetland-dependent  -  A  term  for  species  that  may  use  nonwetland  habitats,  but 
occur  in  wetlands  a  preponderance  of  the  year,  or  which  have  critical 
life  requirements  met  by  wetlands  that  are  not  provided  by  nonwetlands. 

Wetland  System  -  This  refers  to  a  category  wetlands  that  share  the 
influence  of  similar  hydrologic,  geomorphologic,  chemical,  or  biological 
factors.  Wetland  systems  recognized  in  the  FWS  wetland  classification 
system  (Cowardin  et  al.  1979)  include:  Marine,  Estuarine,  Riverine, 
Lacustrine,  and  Palustrine. 

Zone  A.  The  wetland  portion  of  the  AA  with  no  visible,  standing,  surface 
water.  It  may  include  contiguous  areas  with  soils  saturated  only 
seasonally. 

Zone  B.  The  wetland  portion  of  the  AA  which  has  visible,  standing,  surface 
water . 
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INSTRUCTIONS  FOR  FORM  A:  SITE  DOCUMENTATION 

Form  A  must  be  completed  for  all  evaluations.  Form  A  documents  geneiai 
information  about  the  wetland  being  evaluated.  It  serves  as  a  useful 
reference  throughout  the  evaluation  procedure  and  as  documentation  of  the 
evaluation  following  its  completion.  It  is  suggested  that  Form  A  be 
completed  as  one  of  the  preparatory  tasks  (see  Section  2.8).  Instructions 
for  completing  Form  A  are  as  follows: 

Complete  Part  1  of  Form  A  by  filling  in  each  of  the  blanks  with  the 
requested  information. 

Complete  Part  2  of  Form  A  by  sketching  a  map,  or  attaching  a  copy  of  the 
topographic  map.  Include  in  the  sketch,  or  on  the  map  (if  it  is  not  already 
indicated),  the  additional  information  itemized  in  Part  2  of  Form  A. 

In  addition,  determine  the  size  of  each  of  the  following  areas  and  record 
your  answers  in  Part  2  of  Form  A. 

(1)  The  AA  acreage 

(2)  The  IA  acreage  (if  applicable) 

(3)  The  watershed  acreage  of  the  AA 

(A)  The  wetland  acreage  within  the  AA  (AA  acreage  minus  deepwater 
acreage) 

(5)  The  wetland  acreage  within  the  watershed  of  the  closest  service  area 
(watershed  acreage  minus  upland  and  deepwater  acreage) 

(6)  The  wetland/deepwater  acreage  within  the  watershed  of  the  closest 
service  area 
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FORM  A:  SITE  DOCUMENTATION  (Page  1  of  2) 

Part  1  -  Background  Information 

Evaluation  Site:  _  Date:  _ 

Site  Location  (Section,  Range,  and  Township):  _ 

Has  the  evaluator  taken  a  training  course  in  WET  Version  2.0?  _ _ 

Agencies/Experts  Contacted:  _ 

Circle  the  assessment  levels  to  be  completed?  SS-1  SS-2  E/0-1&2  E/O-3  HS 

Is  the  wetland  tidal  or  nontidai?  If  the  wetland  is  nontidal,  indicate  the 
month(s)  that  represent  wet,  dry,  and  average  conditions,  or  if  only  average 
annual  condition  will  be  used,  give  rationale.  Also,  indicate  if  the 
previous  12  months  of  precipitation  has  been  above,  below,  or  near  normal. 


Is  this  evaluation  an  estimate  of  past  conditions  or  a  prediction  of  future 
conditions?  (If  answer  is  yes,  explain  nature  and  source  of  predictive  data.) 


Will  alternative  ratings  be  used  to  evaluate  any  of  the  functions  or  values 
(if  yes,  explain)? 


Part  2  -  Identification  and  Delineation  of  Evaluation  Areas 

Sketch  a  map  on  the  following  page,  or  attach  a  suitable  map  (photocopy  of 
topgraphic  map)  that  shows  the  following  information: 

—  Boundaries  of  the  AA,  IA,  and  IZ,  and  the  location  of  service  areas. 

--  Watershed  boundaries  of  AA,  and  service  areas. 

--  Extent  of  surface  water  in  the  AA  during  the  wet  and  dry  seasons. 

--  Open  water  (channels  and  pools)  within  and  adjacent  to  the  AA. 

--  Normal  direction  of  channel  or  tidal  flow 

—  Normal  direction  of  wind-driven  waves  or  current. 

--  Impact  area(s). 

—  Scale  of  distance  and  north  compass  direction. 

Explain  the  procedures  used  to  identify  or  delineate  the  AA,  IA,  iZ,  service 
areas,  and  the  watersheds  of  these  areas  if  they  differed  from  the 
guidelines  outlined  in  Section  2.7. 


Con  t  i  riut'd 


FORM  A:  SITE  DOCUMENTATION  (Page  2  of  2) 


Part  2  (Cont.) 

Estimate  the  extent  of  the  following  areas: 

Assessment  Area  = _ acres 

Impact  Area  =  _  acres  (only  if  applicable) 

Watershed  of  AA  =  _  acres/ _ miles4"  (acres  x  0.0016  -  t.  :.o:  i 

Wetlands  in  AA  =  _  acres 

Wetlands  in  the  watershed  of  closest  service  area  -  _ _____  acres 

Wetlands  and  deepwater  in  the  watershed  of  closest  service  area  -  _ .ic 

How  were  locality  and  region  defined  for  this  evaluation?  _____ 


Sketch  of  Evaluation  Areas  (or  attach  map) : 
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INSTRUCTIONS  FOR  FORM  B 


Record  your  answers  to  the  social  significance  and  effectiveness  and  upper tunity 
questions  cn  Form  B.  There  are  four  possible  answers  on  this  form.  They 
include  the  letters  "Y"  for  a  "yes"  answer,  "N"  for  a  "no"  answer,  "U"  fox  an 
"unknown"  answer,  and  "I"  if  the  question  is  inappropriate  to  a  particular 
situation  (i.e.,  a  question  dealing  with  tide  is  inappropriate  when  evaluating 
nontidal  wetlands). 

In  all  cases.  Form  B  indicates  the  appropriate  answer  options  for  each  question. 
For  instance,  appropriate  answers  for  a  level  1  assesment  of  social  significance 
(Questions  1-31)  are  "Y,"  "N,"  "U,"  and,  in  some  cases,  "I."  On  Form  B  note 
that  the  "I"  is  only  given  as  an  option  when  it  is  appropriate.  For 
effectiveness  and  opportunity  assessment  level  1  (Questions  1-27),  "U"  is  never 
an  appropriate  answer;  therefore,  it  never  appears  on  Form  B  as  an  option. 
Answers  to  each  question  must  be  selected  from  the  options  shown  on  Form  B. 

During  the  effectiveness  and  opportunity  evaluation  certain  questions  must  be 
answered  for  the  three  seasonal  contexts  addressed  by  WET.  For  these  questions, 
three  subcolumns  with  headings  of  ,rX,"  "W,"  and  "D"  are  provided  for  answering 
the  question  in  terms  of  seasonal  context.  Unless  it  was  determined  in  Task  4 
to  use  the  average  annual  condition  for  the  evaluation,  answer  questions  for  all 
three  seasonal  conditions  using  the  following  guidelines: 


(1) 

Average  (X) : 

(a) 

Hydrology: 

condition. 

intermediate  between  average  annual  wettest  and  driest 

(b) 

Vegetation; 

maximum  annual  standing  crop. 

(c) 

Tidal:  the 

average  daily  high  tide  condition. 

(2) 

Wet 

(W)  : 

(a) 

Hydrology: 

wettest  time  of  an  average  year. 

(b) 

Vegetation: 

midpoint  of  the  growing  season 

(c) 

Tidal:  the 

average  monthly  high  tide  condition  (spring,  tide). 

(3) 

Dry 

(D)  : 

(a) 

Hydrology: 

driest  time  of  an  average  years. 

(b) 

Vegetat ion: 

dormant  time  of  the  year. 

(c) 

Tidal:  the 

daily  midtide  condition. 

Some  effectiveness  and  opportunity  questions  are  broken  into  two  s :  more 
alphabetic  and/or  numeric  subsections.  Alphabetic  subsections  arc  do.  rgned  to' 
have  a  single  "Y"  answer.  For  example,  in  Question  10  only  one  it  the  t  ho  ices 
(10A-10F)  will  be  answered  "Y"  while  the  remaining,  t  i.oices  shot: .  -i  Lx-  answered 
"N.”  Numeric  subsections,  on  the  other  hand,  are  dee.^nod  that  more  t_hu_t_ 
one  ,rY"  answer  is  possible.  For  example,  in  Question  4...1  one  i  :  ::.i  ;  *•  ■  ;  the 

choices  (42.1.1-42.1.3)  may  have  a  "Y"  answer. 


FORM  B:  EVALUATION  ANSWER  SHEET 


Evaluation  Site: 


SOCIAL  SIGNIFICANCE  EVALUATION  -  LEVEL  1 


3.1.1  "Red  Flags 


Comments/Assumpt iom 


S  1  • 

Y 

N 

U 

s  2. 

Y 

N 

u 

s3 . 

Y 

N 

u 

s4. 

Y 

N 

u 

s5 . 

Y 

N 

u 

s6 , 

Y 

N 

u 

3.1.2 

On- 

site  : 

Social  Significance 

Comments / As sump  t ions 

s7 . 

Y 

N 

u 

I 

s8 . 

Y 

N 

u 

I 

3.1.3 

Off 

-site 

Social  Significance 

Comments 

s9. 

Y 

N 

u 

I 

s21. 

Y 

N 

U 

slO. 

Y 

N 

u 

s22. 

Y 

N 

U 

s  1 1 . 

Y 

N 

u 

s23 . 

y 

N 

U 

sl2 . 

Y 

N 

u 

s2A . 

Y 

N 

u 

s  13 . 

Y 

N 

u 

s25 . 

Y 

N 

u 

s  1 A . 

Y 

N 

u 

s26 . 

Y 

N 

u 

sl5 . 

Y 

N 

u 

I 

s27  . 

Y 

N 

u 

sl6 . 

Y 

N 

u 

i 

s28 . 

Y 

N 

11 

s  1 7  . 

Y 

N 

u 

I 

s29 . 

Y 

N 

u 

s  18 . 

Y 

N 

u 

J 

s30 . 

Y 

N 

u 

s  19 . 

Y 

N 

u 

s3  1 . 

Y 

N 

u 

s  20. 

Y 

N 

u 

SOCIAL  SIGNIFICANCE  EVALUATION  -  LEVEL  2 


Context  Region  (Circle  one) 


Standard  Density  Circle 
Local ity 
Hydrologic  Unit 


Comments/  As  sump  t  i  o  njj 


Comments 


% 


Question  it 


vs 


WET  2.0 


FORM  B  (Cont.) 


Page  2  of  9 


Evaluation  Site: 


EFFECTIVENESS/OPPORTUNITY  EVALUATION  -  LEVEL  1  (OFFICE) 


WETLAND  CONDITION  COMMENTS/ASSUMPTION: 


K?. 


Q .#  X  W  D 


1.1 

1.2 

1.3 

Y 

Y 

Y 

N 

N 

N 

2.1.1 

Y 

N 

2.1.2 

Y 

N 

2.1.3 

Y 

N 

2.2.1 

Y 

N 

I 

2.2.2 

Y 

N 

I 

3.1 

Y 

N 

3.2 

Y 

N 

3.3 

Y 

N 

A.  1 

Y 

N 

A.2A 

Y 

N 

A.2B 

Y 

N 

A.2C 

Y 

N 

A. 2D 

Y 

N 

5.1.1 

Y 

N 

5.1.2 

Y 

N 

5.2 

Y 

N 

6.1 

Y 

N 

6.2 

Y 

N 

7 

Y 

N 

I 

8.1 

Y 

N 

8.2 

Y 

N 

8.3 

y 

N 

8.  A 

Y 

N 

9.1 

Y 

N 

9.2 

Y 

N 

I 

9.3 

Y 

N 

I 

10A 

Y 

N 

10B 

Y 

N 

10C 

Y 

N 

10D 

Y 

N 

10E 

Y 

N 

1  OF 

Y 

N 

B-7 


FORM  B  (Cont.) 


evaluation  Site: 


WKT  2.0 


Page  3  of  9 


WETLAND  CONDiTiON 


COMMENTS/ASSUMPTIONS 


1 1 

Y 

N 

Y 

N 

Y 

N 

12A 

Y 

N 

Y 

N 

Y 

N 

1 2Aa 

Y 

N 

Y 

N 

Y 

N 

1 2Ab 

Y 

N 

Y 

N 

Y 

N 

12Ac 

Y 

N 

Y 

N 

Y 

N 

1 2Ad 

Y 

N 

Y 

N 

Y 

N 

12Ae 

Y 

N 

Y 

N 

Y 

N 

12B 

Y 

N 

Y 

N 

Y 

N 

1 2Ba 

Y 

N 

Y 

N 

Y 

N 

1 2Bb 

Y 

N 

Y 

N 

Y 

N 

1 2Bc 

Y 

N 

Y 

N 

Y 

N 

1 2Bd 

Y 

N 

Y 

N 

Y 

N 

1 2Be 

Y 

N 

Y 

N 

Y 

N 

12C 

Y 

N 

Y 

N 

Y 

N 

1 2Ca 

Y 

N 

Y 

N 

Y 

N 

1 2Cb 

Y 

N 

Y 

N 

Y 

N 

1 2Cc 

Y 

N 

Y 

N 

Y 

N 

1 2Cd 

Y 

N 

Y 

N 

Y 

N 

1 2D 

Y 

N 

Y 

N 

Y 

N 

1 2Da 

Y 

N 

Y 

N 

Y 

N 

12Db 

Y 

N 

Y 

N 

Y 

N 

12E 

Y 

N 

Y 

N 

Y 

N 

13A 

Y 

N 

Y 

N 

Y 

N 

1 3Aa 

Y 

N 

Y 

N 

Y 

N 

1 3Ab 

Y 

N 

Y 

N 

Y 

N 

13Ac 

Y 

N 

Y 

N 

Y 

N 

1 3Ad 

Y 

N 

Y 

N 

Y 

N 

13Ae 

Y 

N 

Y 

N 

Y 

N 

13B 

Y 

N 

Y 

N 

Y 

N 

13Ba 

Y 

N 

Y 

N 

Y 

N 

13Bb 

Y 

N 

Y 

N 

Y 

N 

13Bc 

Y 

N 

Y 

N 

Y 

N 

1 3Bd 

Y 

N 

Y 

N 

Y 

N 

13Be 

Y 

N 

Y 

N 

Y 

N 

13C 

Y 

N 

Y 

N 

Y 

N 

13Ca 

Y 

N 

Y 

N 

Y 

N 

13Cb 

Y 

N 

Y 

N 

Y 

N 

13Cc 

Y 

N 

Y 

N 

Y 

N 

13Cd 

Y 

N 

Y 

N 

Y 

N 

1  3D 

Y 

N 

Y 

N 

Y 

N 

1  3Da 

Y 

N 

Y 

N 

Y 

N 

1 3Db 

Y 

N 

Y 

N 

Y 

N 

1 3  E 

Y 

N 

Y 

N 

Y 

N 

m. 


to  ro 


FORM  B  (Cont. ) 


Page  4  ut  9 


tvd.'jat  :  1,11  5ite: 


rt:-.VLA:.:  cu: 


y  ; 


19. 1A 
19.1b 

19.2 

19.3 


Y  N  1 


Y  N  I 

Y  Tv  i. 


22.  1  .  1 
2a.  1  .  2 


KTs 


WET  2.0 


FORM  B  (Cont.) 
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Evaluation  Site: 


WETLAND  CONDITION 


COMMENTS/ASSUMPTIONS 


Y  N 

Y  N  I 

Y  N  1 


Y  N 

Y  N  I 

Y  N  I 


EFFEECTTVENESS/OPPORTUNITY  EVALUATION  -  LEVEL  2  (FIELD) 


WETLAND  CONDITION 


COMMENTS/ASSUMPTIONS 


1.1 

Y 

1.2 

Y 

1.3 

Y 

1.4 

Y 

1.5 

Y 

1.6A 

Y 

1.6B 

Y 

1.6C 

Y 

1 .60 

Y 

1.6E 

Y 

2A 

Y 

2B 

Y 

2C 

Y 

2D 

Y 

2E 

Y 

2F 

Y 

2G 

Y 

2H 

Y 

21 

Y 

2J 

Y 

2K 

Y 

N  % 


WET  2.0 


FORM  B 

Evaiuat 

(Cont . ) 

ion  Site: 

Page  7  of  9 

Q.I' 

X 

WETLAND 

CONDITIO! 

i 

D 

COMMENTS / A  S  SU M FT IONS 

w 

42.1.1 

Y 

N 

1  Y 

N 

I 

Y 

N 

1 

42.1.2 

V 

i  Y 

N 

1 

Y 

N 

1 

42.1.3 

Y 

N 

1  Y 

N 

L 

Y 

N 

42.2.1 

Y 

N 

Y 

N 

i 

Y 

N 

I 

42.2.2 

Y 

1  Y 

N 

i 

Y 

N 

1 

42.2. 3 

Y 

Y 

i 

Y 

N 

1 

FORM  B  (Cont.) 


Page  8  of  9 


Evaluation  Site: 


WETLAND  CONDITION 


COMMENTS /ASSUMPTIONS 


Q  •  v 

X 

W 

D 

48A 

Y 

N 

i 

Y 

N 

I 

Y 

~~N~ 

I 

ABB 

Y 

N 

I 

Y 

N 

I 

Y 

N 

I 

48C 

Y 

N 

I 

Y 

N 

I 

Y 

N 

I 

48D 

Y 

N 

I 

Y 

N 

I 

Y 

N 

I 

48E 

Y 

N 

1 

Y 

N 

I 

Y 

N 

I 

48F 

Y 

N 

I 

Y 

N 

I 

Y 

N 

I 

49.1.1 

Y 

N 

I 

Y 

N 

I 

Y 

N 

I 

49.1.2 

Y 

N 

I 

Y 

N 

I 

Y 

N 

I 

49.2 

Y 

N 

I 

Y 

N 

I 

Y 

N 

I 

49.3 

Y 

N 

1 

Y 

N 

i 

Y 

N 

I 

50. 

Y 

N 

Y 

N 

Y 

N 

EFFECTIVENESS/OPPORTUNITY  EVALUATION  -  LEVEL  3  (DETAILED  DATA) 

WETLAND  CONDITION  COMMENTS/ASSUMPTIONS 


Q.#  X  W  D 


51.1 

Y 

N 

U 

51.2 

Y 

N 

U 

52.1 

Y 

N 

I 

u 

52.2 

Y 

N 

I 

u 

I  U 
I  u 


Y 


WET  2.0 


FORM  B  (Cont.) 

Evaluation  Site: 


WETLAND  CONDITION 


Page  9  of  9 


COMMENTS/ ASSUMPTIONS 


59.1 

Y 

N 

I 

u 

59.2 

Y 

N 

I 

u 

60 

Y 

N 

U 

61 

Y 

N 

I 

u 

62 

Y 

N 

U 

63.1 

Y 

N 

I 

u 

63.2 

Y 

N 

I 

u 

Y  N  I  U 
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rr,r 
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WET  2.0 


INSTRUCTIONS  FOR  FORM  C:  SUPPLEMENTARY  OBSERVATIONS 

Form  C  is  used  to  document  the  observation  of  fish  and  wildlife  species  by 
the  evaluator(s)  during  the  field  visit  to  the  AA  site.  The  observations 
documented  in  Form  C  are  only  used  during  the  habitat  suitability 
evaluation  procedure,  therefore,  it  is  not  necessary  to  fill  out  Form  C 
unless  habitat  suitability  evaluations  are  anticipated. 

Record  observations  of  fish  and  waterfowl  species  groups,  as  well  as 
individual  fish  and  bird  species  while  at  the  AA  site.  In  addition,  record 
observations  of  recreational  and  consumptive  activities  occurring  at  the  AA 
site. 


B- 15 


■  -V"". 


as 


*a 


£ 


m 


a 


FORM  C:  SUPPLEMENTARY  OBSERVATIONS 


Evaluation  Site: 


Indicate  the  species,  species  groups,  and  activities  that  a:  c-  actua.  ly 
observed,  reliably  reported,  or  known  to  occui  at  the  AA  on  a  t  egu.a:  basis. 


FISH  SPECIES  GROUPS 


OBSERVED/ REPORTED 


1.  Warmwater  Group 

2.  Coldwater  Group 

3.  Northern  Lake  Group 

A.  Coldwater  Riverine  Group 


i  Oi'  . 

i  oi  i 

Y  o  i'  ' 

u ' 


FISH  SPECIES 


OBSERVED/ REPORT! 


i  o  r  j  i 
Y  o :  I 


WATERFOWL  SPECIES  GROUPS 


OBSERV ED / REPO R T ED 


MIGRATING 


W I NTER  i  IiG 


1 . 

Prairie  Dabblers 

V 

or 

N 

Y 

or 

N  Y 

or 

N 

2. 

Black  Duck 

Y 

c  r 

V 

Y 

or 

r;  y 

c  r 

1  . 

3. 

Wood  Duck 

Y 

or 

r* 

Y 

or 

N  Y 

or 

N 

A. 

Common  and  Red-Breasted  Mergansers 

Y 

or 

K 

Y 

or 

K  Y 

or 

N 

5 . 

Hooded  Merganser 

Y 

o  r 

V 

Y 

or 

N  Y 

or 

N 

6 . 

Canvasback,  Redhead,  Ruddy  Duck 

Y 

or 

? ' 

Y 

or 

N  Y 

or 

N 

7  . 

Ring- necked  Duck 

Y 

u  r 

i\ 

Y 

or 

N  Y 

or 

N 

8. 

Greater  and  Lesser  Scaup 

y 

or 

N 

Y 

or 

N  Y 

or 

>  • 
l'« 

9. 

Common  Goldeneye 

Y 

or 

t; 

Y 

O'  I 

y 

or 

rj 

10. 

Buf f iehead 

Y 

or 

N 

Y 

or 

y 

or 

L\ 

11. 

Whistling  Ducks 

Y 

or 

U 

Y 

o  r 

;  ,  Y 

or 

12. 

Inland  Geese 

V 

or 

t; 

Y 

or 

r;  v 

or. 

13. 

Tundra  Swan 

Y 

or 

i  % 

Y 

or 

V  Y 

or 

K 

1A. 

B  rant 

Y 

c  r 

K 

Y 

o  r 

N  Y 

or 

t; 

BIRD  SPECIES 

OB D EKV 

YD, 

'REPORTED 

RECREATIONAL  ACTIVITIES 


Hiking 


Birdwatchlnj 


Photography 
Sw  i  ".mi  ns: 


Sat  r  ing 
Power  Boat 
Canoeing 
Kayak : ng 


r  .  ng 

:.  a  .  t . 


:*  to .  io.il  i 

E„:  'ic a  t  i  >,.t.a.  .  • 


CONSUMPTIVE  ACTIVITIES 


hr r : cu . turc 


sunt.  ;  ns. 


i-  u :  r.a  rvec  1 1  r.g 
Tin.fce  r  Harvest 


r:sn  species  gioups  a >  e  c*>:: 
tt  a  t.  e  r  t  ow  .  .  :■  *  ■  c  1 1..  gg.o'sp.  c; 


EsSa 


WET  2.0 


INSTRUCTIONS  FOR  FORM  D:  EVALUATION  SUMMARY  SHEET 


.  .  :  tii>/  evaluation.  Recot  d  probability  ratings 

>.  e  lal  a  :  ,:n  :  f  i  canoe  and/or  effectiveness  and 
he  up;  top: late  tow  and  column.  An  on  Form  U 

evaluate  the  function  in  terms  of  social 


:  :  e-  •  :  v  t  t:e.  .  arts  eppoftun;  ty. 


:  v  :  at.y  habitat  suitability  evaluations  that  were 


w  ar.c.  co.  urn n. 


p.eted  re;  the  evaluation 
.  it  :  m  1  I.'  rot  an  AA  or  1A 

’  I  r.g  c^nt:  ary  probabi  i  ty  ratings 
.  ;u;  cos  of  information  used  to  assign  a 


.  ’  :  :  y  wet  land  loss  rates  rot  the  locality  o:  region  in 

:  *vt  1  ml  tyre,  acreage,  and  time  frame. 


V*  a*  m*  m'***  a  *  *  ‘  #  V  V  /  /  /  /  <r .  <  •  -  i  *  .  *  T*  < 


\  vv\ 


«*  f. 


J 


* 

FORM  D: 

EVALUATION  SUMMARY 

SHEET 

Evaluation  Site: 

i 

Wetland  Functions  and  Values 

i 

* 

* 

Ground  Water  Recharge 

Ground  Water  Discharge 

Social 

S  i  £  n  ±  f  i  c  a  n  c  e 

Eft e  c t i vent 

/ 

Floodflow  Alteration 

Sediment  Stabilization 

3 

Sed iment/Toxicant  Retention 

V 

Nutrient  Removal/Transform. 

s 

Production  Export 

* 

■s. 

Wildlife  Diversity / Abundance 

Breeding 

* 

ii 

Migration 

j. 

1 

Winter ing 

* 

nJ 

*J 

Aquatic  Diversity/Abundance 

< 

Uniqueness /He r it  age 

* 

<4 

Recreation 

* 

*2* 

Habitat  Suitability  Evaluation 

Fish  Species  Groups 


Waterfowl  Species  Groups: 


Breeding 


Migration 


W  i  n  t  e t in 


Group  _ 

Group  _  _ 

Group  _ 

Group  _ 

Fish,  Invertebrate,  and  Bird  Species: 


Levels  of  assessment  completed:  S-l  S-2  E/0-1  E/0-2  E/0-3  HS 

Evaluation  is  for  the:  AA  IA  (Note:  if  the  evaluation  is  for  an  I  A, 

documentation  of  the  AA  evaluation  must  be  presented  with  this  evaluation;. 
Is  there  any  evidence  that  suggests  ratings  contrary  to  the  above  (exp±uin).' 

Were  alternative  sources  used  for  any  of  the  ratings  above  (explain)? 


The  loss  rate  for  _ 

between  19 _  and  19 _  for _ _ 

was  _ _ (acres/year  or  %  loss). 


(identify  1  oca . i t  y / rep ; or 
_(identify  wetland  type 


WET  does  not  evaluate  this  function  ot  value  i r.  these  tern.:.. 

Wildlife  Diversity/Abundance  assesses  only  wet  1 and-dopondent  biros. 

Other  wildlife  (e.g.,  game  mammals)  should  be  evaluated  using  other  methods. 


rt 


Important  Considerations  not  Addressed  by  WKT 


r  o  :  c  po  :  r.  / 


.  f  i .  ^  e  c  j  t 
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the  r.e-xr  twenty  yearn,  due  to  natural  or  human  factor,'?  (Conn  ice:  : 
development  trends  and  patterns  of  their  associated  ground  water  aep.et  .on, 
cut:  opr.  in  at  itr.,  runofr  volume  increase,  soil  loss,  harvest,  drainage, 
r.abrtat  t  r  at:t,er.  t  at  ior.,  exotic  species  introduction,  open  space  .oss,  ,it:d 
mrrroc.imate  effects;  as  well  as  natural  successions!  trends  ,ir.d  pu'terrrr 
including  beaver  activity,  insect  and  disease  factors,  competition, 
predation,  and  climatic  events). 


d.  Regardless  of  the  project  action,  is  the  Effectiveness  of  any  < i  the  AA's 
functions  likely  to  increase  or  decrease  in  the  next  twenty  years,  due  to 
tic  above? 

3.  Assuming  that  nearby  or  upslope  wetlands  were  to  become  degraded  over  the 
next  twenty  years,  do  you  believe  this  will  increase  or  decrease  the  "va.uc" 
of  this  wetland?  Similarly,  do  you  believe  it  is  more  important,  to  preserve 
the  biological  and  hydrological  conditions  now  present  (allowing  or..y  f o : 
changes  caused  by  natural  events),  or  (assuming  a  choice  is  required;  to 
manage  or  use  the  wetland  to  improve  downstream  water  qua a i ty  or  other 

val aes? 

4.  Which  cf  the  following  contexts  should  be  used  to  determine  tire 
Uniqueness/Heritage  ratings  of  a  wetland:  watershed,  township,  state, 
ecoregion,  country,  ur  entire  world?  (If  all,  then  shou.d  ai.  contexts  bo- 
weighted  equally?) 

5.  if  any  of  the  wetland's  functions  were  to  be  impaired,  are  there 
alternatives  which  are  (a)  economically  practical,  (b)  politically 
realistic,  (c)  equally  effective,  and  (d)  environmentally  sound,  and  which 
might  substitute  for  the  Icca,  performance  of  the  function. 

Consider  the  following  potential  substitutes: 


Ground  W< 


\oc-ha:  ge:  artificial  recharge  pit.:,  .  r.< 


roc  so, 
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c  o  n  j  (j  r  v  a  t.  ;  u  u  pro,.:  an.  o . 
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— Flood flow  Alteration:  dams,  fioodways,  dikes,  levees,  f  ioodwai is, 
diversions,  zoning,  relocation  of  property,  tax  policies,  land  acquis i t i on, 
flood  proofing,  flood  forecasting,  detention  depressions,  i  esc;  ve :  rs,  .  <ti:d 
treatment  measures. 

— Sediment  Stabilization:  riprap,  bulkheads,  jetties,  stream  restoration, 
regulation  of  boat  traffic,  zoning  of  erosion-hazard  areas,  relocation  or 
property,  tax  policies,  land  acquisition. 

--Sediment/Toxic  Retention:  sedimentation  depressions,  iand  treatment 
measures,  dilutional  flushing,  buffer  strip  policies,  zoning,  tax  policies, 
water  treatment  facilities,  dredged  removal  of  contaminants. 

--Nutrient  Removal/Transformation:  same  as  Sediment/Toxic  Retention,  plus 
chemical  treatment,  aeration/circulation. 

--Fishery  Habitat,  Aquatic  Diversity:  creation  of  replacement  habitat, 
diversion  of  fishing  effort  to  nonimpacted  species  or  non-fishing  Industrie 
or  recreational  activities,  improvement  of  habitat  (e.g.,  stream 
restoration,  placement  of  artificial  shelters),  stocking,  predator 
management,  modification  of  harvest  restrictions,  regulation  of  othei 
limiting  factors  (e.g.,  pollutants). 

--Wildlife  Habitat,  General  Diversity:  similar  to  Fisheries,  above. 

--Active  Recreation:  diversion  of  activities  to  alternate  sites, 
construction  of  new  sites  (e.g.,  reservoirs,  swimming  pools),  diversion  to 
less  water-dependent  activities,  improved  access. 

6.  Are  there  alternative  sites  for  the  proposed  activity  which  wouid  be 
economically  feasible  (not  necessarily  the  MOST  feasible)  and  would  cause 
less  impact  on  wetlands  and  other  sensitive  natural  features? 

7.  Are  the  benefits  of  the  proposed  activity  likely  to  be  felt  by  the 
general  public  (rather  than  solely  by  the  landowner)? 

8.  Are  any  of  the  proposed  impacting  activities  expected  to  trigger  other 
impacts  (e.g.,  from  induced  economic  growth)  of  equal  or  greater  magnitude? 

9.  Do  the  types  of  alternatives  associated  with  the  proposed  activity  mimic 
alterations  caused  by  local  natural  events,  in  their  magnitude,  duration, 
frequency,  and  seasonal  pattern? 

10.  Of  the  following  impact  categories  (ananged  in  deci  easing  order  of 
severity),  which  is  the  most  severe  one  likely  to  result  from  the  proposed 
ac  t iv i ty ? 

--First  order.  Immediate,  total,  and  essentially  i  :  i  eve i s , b 1 e  (although 
confined;  wetiand  conversion  by  filling  or  excavation,  o;  long-  t  <•:  wot  .  and 
displacement  by  flooding  or  draining  and  clearing,  which  nay  be  t<chnicu. . y 
but  not  economically  feasible  to  reverse. 


--Second  order.  Permanent,  often  far-reaching,  and  practical  iy  it  iwi  Jib.u 
adverse  change  to  the  hydrologic  regime,  primarily  in  wetland  water  ievc.;., 
temperature,  salinity,  velocity,  circulation,  flushing,  and  fluctuation. 


resulting  in  the  loss  of  wetland  vegetation  and  wet  01  dry  cycles. 


-Third  order.  Enduring,  often  econom ically  irreversible,  but  giadua!  and 
relatively  confined  changes  to  wetland  soils  and  substrate  from  erosion, 
sedimentation,  and  chemical  contamination. 


-Fourth  order.  Chronic,  sometimes  persistent  and  wide-spread,  but  usually 
low-level  water-quality  deterioration  from  nutrient  over  enrichment,  organ! ct 
with  low  biodegradability,  and  trace  elements  that  are  potentially  toxic. 


-Fifth  order.  Temporary,  usually  localized  damage  to  soils,  water  quality, 
vegetation,  and  other  environmental  features  from  effects  such  as  high 
turbidity,  oil  or  chemical  spills,  defoliation,  noise,  and  similar 
phenomena . 


NOTE:  Numerous  procedures,  both  quantitative  and  qualitative,  are  available 
for  estimating  impacts  to  wetlands,  as  well  as  impacts  of  wetland  loss. 


These  include  the  following: 

Hydrologic  effects:  Ogawa  and  Male  (1983),  HEC  models  (Corps  of  Engineers, 
Davis,  CA),  TR-20  (USDA  Soil  Conservation  Service),  HSPF  (EPA). 


Sediment,  Nutrient  Loading:  SWMM  model  (EPA),  CREAMS  model  (EPA)  Universal 
Soil  Loss  Equation  (USDA  Soil  Conservation  Service). 


Hydrologic-Biological  Interactions:  Instream  Flow,  Reservoir,  HS1  models  for 
HEP  (USFWS-NEC,  Fort  Collins,  CO). 


Ground  Water  Sensitivity:  DRASTIC  model  (EPA). 


Sediment  Stabilization:  Corps  of  Engineers  (Vicksburg,  MS). 


11.  Is  this  AA  likely  to  be  especially  sensitive  to  the  proposed  activity 
because  of  any  of  the  characteristics  shown  in  Table  Al? 


12.  Are  there  other  largely  compatible  functions  which  could  not  be 
objectively  assessed  or  comparatively  ranked  by  this  method,  but  which  may 
be  present  in  the  AA  and  add  to  its  value?  For  example,  certain  types  of: 
forestry,  agriculture,  mining,  peat  harvesting,  grazing,  haying, 
aquaculture,  fur  harvest,  cranberry  cultivation,  hunting,  fishing,  ice 
skating,  hiking,  skiing,  photography,  nature  study,  off-ioad  vehicle  use, 
open  space/aesthetic  amenities,  contributions  to  global  carbon  sink, 
climatological  amelioration. 


WOP 
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Sensitive  Type 
1.  Small  size 


2.  Noncontiguous 
islands/ oases 

3.  Headwater  area 

4.  Mainstream  area 

5.  %  slope  x  VfTowTcfsT 
=0.17-1.0 

6.  Borderline  eutrophic 

7.  Borderline  hypersaiine 

8.  Borderline  brackish 
(salinity  near  5  ppt) 

9.  Borderline  acidity 
(bogs ) 

10.  Submerged  aquatic 

11.  Forested,  disjunct 
or  narrow 

12.  River-fed  estuary 

13.  Pristine 

14.  Colonial  or  large 
animals  inhabit 
wetland 

15.  Nearby  water  table 
is  near  surface 

16.  Nearby  water  table 
is  deep 

17.  Wetlands  in  rapid 
wetland-ioss  region 

18.  Freshwater  wetlands 
along  coast 


Table  Cl.  Especially  Sensitive  Wetland  Types 

_ Rationale/Type  of  Critical  1  mpac _t 

lack  of  seed  source,  lack  ot 
refugia,  lack  of  dilution 
;  (same  as  above) 


(same  as  above) 

flood  storage  loss  impacts  farther  uft-s 
unstable/ transitional  channels 

septic  systems,  land  clearing 
groundwater  alteration,  runoff 
sediment  runoff  flocculates  easily 

sedimentation,  heavy  metais 

turbidity  from  runoff 

species  loss  from  further  fragmentation 

runoff  or  flow  alteration 
community  not  adapted  to  stress 
most  sensitive  to  cumulative  impacts 


increased  pollution  hazard 
wetland  water  balance  precarious 


loss  of  habitat 


groundwater  withdrawal  nearby 


NOTE:  With  additional  field  data  collection,  some  of  these  wetland  "types" 

could  be  considered  as  social  significance  "Red  Flags." 


APPENDIX  D: 


KEY  TO  DELINEATION  OF  THE  ASSESSMENT  AREA 
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R unoing  the  MET  Program 

Hard  disk  users  shou-d  make  a  subdirectory  (MD  WET.)  and  copy  the  p 
t  ile  iWET.EXE)  to  that  subdirectory.  Floppy  disk  drive  u.  •  :  car; 
insert  the  program  disk  into  any  drive.  At  the  DOS  prompt,  :yp< 

After  several  introductory  screens,  the  Main  Menu  will  appear.  From  this 
point  on  the  program  is  interactive  with  the  user  being  prompted  t  >.  or.  re: 
commands  that  direct  program  flow.  The  Main  Menu  offers  seven  opr  ions. 
Each  of  “hese  options  is  discussed  below. 

Option  1  -  Data  Input 


evaluation  in  a  tile  in  the  current  directors 


.1. 110  U  ; .  O  1’  .1  S  3i3KGG  t  u  f." U p  l 


ar.v 
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a  name  for  the  rile  containing  the  answer  dataset.  During  the  input 
p re c ecu  re,  the  user  is  prompted  to  enter  an  answer  for  each  of  the  qut .  t  i 
answered  during  the  wetland  evaluation. 

Option  2  -  Data  Modification 

This  op  t  i  or.  ai.  'vs  tor  the  editing  of  existing  answer  datasets.  The  user 
prompted  f  r  tiro  quest :  or.  to  change,  and  is  then  prompted  tor  the  now 
answer.  Format  .„  i  the  quest  :  t  ns  follows  the  Answer  Sheet  (Form  B). 

Option  3  Data  Interpretation:  Functions  and  Values 


o ;  r  ;  o  n 


v  a  .  u  e  t 
?  r  oba'i 


:  t.  v 


s  the  user  to;  run  the  interpretation  keys  tor  tunc:  i  on.; 
s  p :  -..-mpted  through  the  different  levels  of  assessment . 
reuniting  from  the  interpretation  are  stoj  ed  it.  a  :  .  i 
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Option  A  Data  Interpretation:  Habitat  Suitability 
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an  extension  of  "va.". 
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APPENDIX  F:  USE  OF  PREDICTORS  IN  INTERPRETATION  KEYS 


Use  of  Predictors  in  Interpretation  Keys 

Below  is  a  list  of  predictors  and  the  interpretation  keys  each  predictor 
used  in.  Interpretation  key  codes  are  given  at  the  end  of  the  list. 

1.  CLIMATE. 

GWR, GWD, FFAE, S/TRE, S/TRO. NR/TO, PE. AD/A, WD/AB . WD/AM. F. W 

2.  ACREAGE. 

FFAE , AB/A. WD/AB . WD/AM . F . W . B 

3.  COMPLEX.  CLUSTER.  OASIS. 

WD/AB. WD/AM. W 

4.  LOCATION  AND  SIZE. 

NR/TO. PE. AD/A, WD/AB. WD/AM. F.W 

5.  ASSESMENT  AREA/ WATER SHED  RATIO. 

GWD, FFAO, S/TRo, NR/TO. PE. AD/A, F. W 

6.  LOCAL  TOPOGRAPHY. 

GWR.GWD 

7.  GRADIENT 

SS. S/TRE, NR/TE, PE. AD/A. WD/AB. W 

8.  INLETS/OUTLETS. 

GWR.GWD, FFAE. S/TRE. S/TRo. NR/TE. NR/TO. PE. AD/A. WD/AB. WD/AM. F.W 

9.  CONSTRICTION. 

FFAE. S/TRE. NR/TE 

10.  WETLAND  SYSTEM 

GWR, FFAE. FFAO. S/TRe. PE. AD/A, WD/AB, W.B 

11.  FRINGE  WETLAND  OR  ISLAND 

GWR, GWD. FFAE. PE. AD/A, W 

12.  VEGETATION  CLASS/SUBCLASS  (PRIMARY) 

GWD. FFAE. SS, S/TRE. NR/TE. PE, AD/A, WD/AM. F.W 

13.  VEGETATION  CLASS/SUBCLASS  (SECONDARY). 

S/TRE, PE, AD/A, W.B 

14.  ISLANDS. 

WD/AB. W 

15.  VEGETATION/WATER  INTERSPERSION. 

FFAE. SS. S/TRE, PE. AD/A, WD/AB, WD/AM. F.W.B 

16.  VEGETATION  CLASS  INTERSPERSION. 

AD/A. WD/AB, WD/AM 


WET  2.0 


17. 

VEGETA10N  FORM  RICHNESS. 

AD/A.WD/AB.WD/AM 

18. 

SHAPE  OF  UPLAND /WETLAND  EDGE. 

FFAE.WD/AB.WD/AM.F 

19. 

FETCH/EXPOSURE. 

SS.S/TRE.PE.WD/AB.WD/AM.W 

20. 

VEGETATIVE  CANOPY. 

AD  /  A .  WD  /  AB .  WD  /  AM .  F 

21. 

LAND  COVER  OF  THE  WATERSHED. 

GWR, GWD , FFAO, S/TRo, NR/TO, AD/A, WD/A3 , WD/AM, F, W , B 

22. 

FLOW.  GRADIENT.  DEPOSITION. 

FFAE.SS.S/TRE.PE.F 

23. 

DITCHES/ CANALS / CHANNEL I ZAT10N/LEV EES. 

FFAE, SS , NR/TE,  AD/A, WD/AB . WD/AM. F.W 

24. 

SOILS. 

GWR.  FFAE. FFAO. NR/TE 

25. 

SEDIMENT  SOURCES. 

SS.S/TRE, S/TRo. AD/A.F 

26. 

NUTRIENT  SOURCES. 

NR/TE. NR/TO 

27. 

CONTAMINANT  SOURCES. 

S/TRo. AD/A. WD/AB. F.W 

28. 

DIRECT  ALTERATION. 

S/ TOE .  NR/ TE .  PE .  AD / A .  WD / AB .  WD / AM ,  W 

29. 

WETLAND /UPLAND  EDGE 

W 

30. 

DISTURBANCE. 

WD/AB. WD/AM. W 

31. 

WATER/VEGETATION  PROPORTIONS. 

FFAE. SS. S/TRE, PE. AD/A.WD/AB.WD/AM. F.W, B 

32. 

HYDROPEPIOD  (SPATIALLY  DOMINANT). 

GWR. GWD. FFAE. AD/A, WD/AM, F.W.B 

33. 

MOST  PERMANENT  HYDROPERIOD. 

GWR, NR/TE. AD/A, WD/AB. F.W 

34. 

WATER  LEVEL  CONTROL. 

GWR, GWD. SS, S/TRE, S/TRo. AD/A, WD/AM. F.W 

& 
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WET  2.0 


35.  FLOODING  EXTENT  AND  DURATION. 

GWR, GWD ,FFAE,S/TRE,PE,AD/A,F,W 

36.  VEGETATED  WIDTH. 

SS, S/TRE, NR/TE, PE, WD/AB. W 

37.  OPEN  WATER  WIDTH. 

38.  TYPE  COMBINATIONS. 

WD/AB.WD/AM.W 

39.  SPECIAL  HABITAT  FEATURES. 

WD/AB , WD/AM 

AO.  BOTTOM  WATER  TEMPERATURE. 

AD/A, F 

41.  VELOCITY  (SPATIALLY  DOMINANT). 

SS.S/TRE.NR/TE, PE. AD/A, WD/AB, W 

42.  VELOCITY  (SECONDARY) 

S/TRE, NR/TE,  F,  W 

A3.  WATER  DEPTH  (SPATIALLY  DOMINANT). 
S/TRE. W 

AA.  WATER  DEPTH  (SECONDARY). 

F.W.B 

A5 .  SUBSTRATE  TYPE  (SPATIALLY  DOMINANT). 
SS, S/TRE, PE, AD/A, WD/AB, WD/AM. F.W.B 

A6.  PHYSICAL  HABITAT  INTERSPERSION. 

AD/A,  W 

A7 .  pH. 

PE, AD/A. WD/AM. F,W 

A8 .  SALINITY  AND  CONDUCTIVITY. 

S/TRE, NR/TE. PE, AD/A, WD/AB, F.W.B 

A9 .  AQUATIC  HABITAT  FEATURES 
S/TRE. AD/A.F 

50.  PLANTS:  WATERFOWL  VALUE. 

WD/AM, W 

51.  PLANTS:  PRODUCTIVITY . 

PE 

52.  FRESHWATER  INVERTEBRATE  DENSITY. 

AD/A, W 

53.  TIDAL  FLAT  INVERTEBRATE  DENSITY. 

AD/A, W , B 


WET  2.0 


54.  GROUND  WATER  MEASUREMENTS. 

GWR.GWD 

55.  SUSPENDED  SOLIDS. 

S/TRo, PE, AD/ A, F 

56.  DISSOLVED  SOLIDS  OR  ALKALINITY. 

PE. AD/A 

57.  EUTROPHIC  CONDITION. 

PE. AD/A 

58.  COLIFORM. 

59.  WATER  QUALITY  ANOMALIES. 

GWR.GWD 

60.  WATER  TEMPERATURE  ANOMALIES. 

GWR.GWD 

61.  DISSOLVED  OXYGEN. 

F 

62.  UNDERLYING  STRATA. 

GWR 

63.  DISCHARGE  DIFFERENTIAL . 

GWR 

64.  SUSPENDED  SOLIDS  (TSS)  DIFFERENTIAL. 

S/TRE 


GWR  =  GROUND  WATER  RECHARGE 

GWD  -  GROUND  WATER  DISCHARGE 

FFAE  =  FLOODFLOW  ALTERATION  (effectiveness) 

FFAO  =  FLOODFLOW  ALTERATION  (opportunity) 

SS  =  SEDIMENT  STABILIZATION 

S/TRE  =  SEDIMENT/TOXICANT  RETENTION  (effectiveness) 
S/TRE  =  SEDIMENT/TOXICANT  RETENTION  (opportunity) 

NR/TE  =  NUTRIENT  REMOVAL/TRANSFORMATION  (effectiveness) 
NR/TO  =  NUTRIENT  REMOVAL/TRANSFORMATION  (opportunity) 

PE  -  PRODUCTION  EXPORT 

ADA  =  AD/AUATIC  DIVERSITY/ABUNDANCE 

WD/AB  =  WILDLIFE  DIVERSITY/ ABUNDANCE  (BREEDING) 

WD/AM  =  WILDLIFE  DIVERSITY/ABUNDANCE  (MIGRATION) 

WD/AW  -  WILDLIFE  DIVERSITY/ABUNDANCE  (WINTERING) 

F  =  FISH  SPECIES  AND  SPECIES  GROUPS 
W  =  WATERFOWL  SPECIES  GROUPS 
B  =  WETLAND-DEPENDENT  BIRDS 


F-5 


vv 


FORM  A:  SITS  DOCUMENTATION  (Page  1  of  2) 


Part  I  -  Background  Information 


revaluation  site: 


Site  Location  v Sect  ion,  Lange,  and  Township) : _ _ 

Has  the  evaluator  taken  a  training  course  in  WET  Version  2. Cl 


Agencies / Experts  Contacted: 


.e  tr.e  assessmer 


icmpretec 


E/0- lad  E/C-3  HI 


Is  the  wetland  tidal  or  nontidal ;  If  the  wetland  is  nontidal,  indicate  the 
aonth(s)  that  represent  wet,  dry,  and  average  conditions,  or  if  only  average- 
annual  condition  will  be  used,  give  rationale.  Aiso,  indicate  if  the 
previous  12  months  of  precipitation  has  been  above,  below,  or  near  normal. 


Is  this  evaluation  an  estimate  of  past  conditions  or  a  prediction  of  future 
conditions?  (If  answer  is  yes.  explain  nature  and  source  of  predictive  data.) 


Will  alternative  ratings  be  used  to  evaluate  any  of  the  functions  or  values 


Part  2  -  Identification  and  Delineation  of  Evaluation  Areas 

Sketch  a  map  :n  the  following  page,  or  attach  a  suitable  map  (phutccoj 
tc-pgraphic  map/  that  shows  the  following  information: 

--  Boundarres  of  tire  AA,  .'A,  and  1Z,  and  the  location  ci  service  area. 
--  Watershed  boundaries  of  AA,  and  service  areas. 

--  Extent  or  surface  water  in  the  AA  during  the  wot  and  dry  seasons. 

.-  r  o  n  v  r’i  t  tj  r  i  chanr.c*  j  area  poo  *  j  /  w  1 1  r.  1 1 »  iiiivi  «iu.  *  •ficc.nt.  to  trio  .  \ . 

-  ~  No  rmal  :  roc  t  :  or.  ^  r  c  r.ar.r;**!  or  t  :  ..:a  1  tic  w 


..or^rii,  root:  on  l 


0 r  : v i: n  w av o j  or  c u r  r  o n  t . 


-a  i  .area 


ir.a  rtr. 


FORM  A:  SITE  DOCUMENTATION  (Page  2  of  2) 


Part  2  (Cont.) 

Estimate  the  extent  of  the  following  areas: 

Assessment  Area  -  _  acres 

Impact  Area  =  _  acres  (only  if  applicable) 

Watershed  of  AA  -  _  acres/ _  miies^  (acres  x  0.0016  =  miles) 

Wetlands  in  AA  -  _  acres 

Wetlands  in  the  watershed  of  closest  service  area  =  _  acres 

Wetlands  and  deepwater  in  the  watershed  of  closest  service  area  = _ 


acres 


How  were  locality  and  region  defined  for  this  evaluation? 


FORM  B:  EVALUATION  ANSWER  SHEET 


Evaluation  Site: 


SOCIAL  SIGNIFICANCE  EVALUATION  -  LEVEL  1 


3.1.1  "Red  Flags" 

Comments /As sumptions 

si.  Y  N  U 

s  2.  Y  N  U 

s3.  Y  N  U 

s4.  Y  N  U 

s5 .  Y  N  U 

s6 .  Y  N  U 

3.1.2  On-site  Social  Significance 

Comments /As  sumptions 

s7.  Y  N  U  I 

s8 .  Y  N  U  I 

3.1.3  Off-site  Social  Significance 


Comments 


Y  N  U  I 

Y  N  U 

Y  N  U 

Y  N  V 

Y  N  U 

Y  N  U 

Y  N  U  I 

Y  N  U  I 

Y  N  U  I 

Y  N  U  : 

Y  N  U 

Y  N  U 


N  U 
N  U  I 


Y  N  U 

Y  N  U 

Y  N  U 

Y  N  U 

Y  N  U 

Y  N  U 

Y  N  U 

Y  N  U 

Y  N  U 
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Comments 


SOCIAL  SIGNIFICANCE  EVALUATION  -  LEVEL  2 


Context  Region  .Circle  cne; 


/uest • cn 


Standard  Density  Circle 
Local i ty 
Hydrologic  Unit 


Comment s/Assumt;r  rons 


$ 


rl.|T 
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Evaluation  Site: 


Q.4> 


EFFECTIVENESS/OPPORTUNITY  EVALUATION  -  LEVEL  1  (OFFICE) 


WETLAND  CONDITION  COMMENTS/ASSUMPTIONS 


X 


w 


D 


1. 1  Y  N 

1.2  Y  N 

1.3  Y  N 


2.1.1 

2.1.2 

2.1.3 

2.2.1 


Y  N 

Y  N 

Y  N 

Y  N  I 
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V  v  . 
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Evaluation  Site:  _ 


WETLAND  CONDITION 


COMMENTS/ASSUMPTIONS 


Q. #  X  W  D 
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COMMENTS/ASSUMPTION'S 


Q.tf 

X 

W 
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14.1 
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Y 
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14.2 
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15. 1A 
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15.  IB 
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Y 
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Y 

N 
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19. 1A  Y  N  I 

19. IB  Y  N  I 

19.2  Y  N  I 

19.3  Y  N  I 


20.1  Y  N  I 

20.2  Y  N  I 


21A  Y  N 

2  IB  Y  N 

21C  Y  N 

21D  Y  N 

21E  Y  N 


22.1.1  Y  N 

22.1.2  Y  N 

22.2  Y  N 


22 

3 

Y 

N  I 

23 

V 

1 

24 

1 

Y 

*  X. 
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COMMENTS/ASSUMPTIONS 


Q .!} 

X 

w 

D 

26.1 

Y 

N 

26.2 

Y 

N 
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26.3 

Y 

N 
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27.1 

Y 

N 
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N 

I 

27.3 

Y 

N 
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Er  r  EEOTlVENE5S/Or  rURTUNl.  li  EVALUATION  - 

WETLAND 

CONDITION 
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D 
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WETLAND  CONDITION  COMMENTS/ASSUMPTIONS 

Q.0  X  W  D 
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EFFECTIVENESS/OPPORTUNITY  EVALUATION  -  LEVEL  3  (DETAILED  DATA) 

WETLAND  CONDITION  COMMENTS/ASSUMPTIONS 
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.•/// 


FORM  B  (Cont.) 
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FORM  C:  SUPPLEMENTARY  OBSERVATIONS 


Evaluation  Site: 


Indicate  the  species,  species  groups,  and  activities  that  are  actually 
observed,  reliably  reported,  or  known  to  occur  at  the  AA  on  a  regular  basis 


FISH  SPECIES  GROUPS 


OBSERVED/REPORTED 


Wannwater  Group 
Coldwater  Group 
Northern  Lake  Group 
Coldwater  Riverine  Group 


Y  ur  N 

Y  or  N 

Y  or  N 

Y  or  N 


FISH  SPECIES 


OB SERVED /REPORTED 

Y  or  N 

Y  or  N 

Y  or  N 


WATERFOWL  SPECIES  GROUPS** 

NEST 

ING 

OB SERVED /REPORTED 
MIGRATING 

WINTER 

,  - , 

1. 

Prairie  Dabblers 

Y 
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N 

Y 
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Y 

or 

¥ 

2. 

Black  Duck 
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BIRD  SPECIES 


OBSERVED/REPORTED 

Y  or  N 

Y  or  N 

Y  m  N 


RECREATIONAL  ACTIVITIES 
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FORM  D:  EVALUATION  SUMMARY  SHEET 


Evaluation  Site: 


Wetland  Functions  and  Values 


Ground  Water  Recharge 
Ground  Water  Discharge 
Floodflow  Alteration 
Sediment  Stabilization 
Sediment/Toxicant  Retention 
Nutrient  Removal/Transfortn. 
Production  Export 
Wildlife  Diversity/Abundance 
Breeding 
Migration 
Wintering 

Aquatic  Diversity/Abundance 

Uniqueness/Heritage 

Recreation 


Social 

Signif icance 


Effectiveness  Opportunity 


Habitat  Suitability  Evaluation 


Fish  Species  Groups: 


Group 


Group 


Group 


Waterfowl  Species  Groups: 


Group 

Group 

Group 

Group 


Breeding 


Migration 


Wintering 


Fish,  Invertebrate,  and  Bird  Species: 


Levels  of  assessment  completed:  S-l  S-2  E/0-1  E/0-2  E/0-3  HS 

Evaluation  is  for  the:  AA  IA  (Note:  if  the  evaluation  is  for  an  1/ 

documentation  of  the  AA  evaluation  must  be  presented  with  this  evaluation). 
Is  there  any  evidence  that  suggests  ratings  contrary  to  the  above  (expxu.nj 


Were  alternative  sources  used  for  any  of  the  ratings  above  (.explain)? 


The  loss  rate  for 

between  19 _  and  19 _  for  _ 

was _ (acres/year  or  .1  .  oss). 
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